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NOTES OF THE LIFE HISTORY OF ROCKY MOUNTAIN BIGHORN 
SHEEP IN THE TARRYALL MOUNTAINS OF COLORADO 
By Cuirrorp C. SPENCER 
The Tarrvall mountain range extends for some 15 miles between the north 
and south forks of the South Platte River, 50 miles northwest of Pikes Peak, on 


the Pike National Forest in Colorado. The topography varies from meadow 
lands in the Tarryall Valley to the roughest and wildest areas found on the Pike 


National Forest The range is ol rraniti and basaltic origin, with elevations 
from 8 G00 to more than 12.000 feet. Large areas burned over some 75 vears 
wo are now revegetated with aspen shrubs, grasses, and forbs. The main 


inter ranges are on south exposures where the principle type is an open stand 
f ponderosa and bristlecone pines, and associated species. Alpine meadow types 
und on the higher ranges. especialh ahove timberline. 


These mountains once supported an outstanding herd of Rocky Mountain 


igl orn sheet ) canadens canadens Severe losses of bighorns experi 
enced in 1885 were believed to have been caused by the psoroptic mite. In 
923-24. the herd was almost destroyed b hat appeared to be an epidemic ol 
orrhagic septicemia A census shortly after the epidemic showed that only 
lividuals had survived 

An admunistrative stud) designed to gather fact ial data on the Tarrvall 
ighorns. was started in 1937 and carried on rath ntensively in 1940. Data 
ollected included studies on season il ranges, migrations breeding habits, sex-age 
ana censu lambing habits, food preferences, predation, parasite s and 

range conditions, al d conflicts 
Credit and thanks for their cooperatior during the course of this study are 
sratefullv extended to the following men: Mr. Herbert Wallace of the Colorado 
Fed Aid 1 Wildlife Restoration stat who assisted in the 1940 census; Mr. 
CU] ( Spe v of the Food Habits Section Wildlife Resea ch Laboratory ol 


i} 


the U. S. Fish and Wildlife Service, at Denve Colorado, who made scat and 


pel examinations; D1 ] X. Gassner ol the Colorado State College, Fort 
\ I Colorad vho made the determinations of parasites; M1 Ralph H. 
In ( the Foo Hal Section Wildlife Res ( | borato1 of th | ‘e) 
Fis ul Wild! Service, Denver, Colorad ho analyzed bighorn sheep 


mach contents: Dr. H. L. Shantz, Chief of the Division of Wildlife, U. 5. 











2 JOURNAL OF MAMMALOGY 


Forest Service, Washington, D. C., and Lloyd W. Swift, Wildlife Division, 
U.S. Forest Service, Denver, Colorado, under whose direction the studies were 
planned and carried out and the manuscript prepared; Mr. O. J. Murie, U. §. 
Fish & Wildlife Service, Jackson, Wyoming, Mr. Raymond Gregg, Naturalist, 
U.S. National Park Service, Estes Park, Colorado, and Mr. James R. Simon, 
Wyoming Fish and Game Department, Cheyenne, Wyoming, who reviewed the 
manuscript and offered valuable suggestions and comments. 

It is the purpose of this paper to summarize some of the observations obtained 
during the study. 


SEASONAL RANGES 


One-third of the Tarryall sheep remain at or above timberline yearlong, except 
for a short period when heavy spring snows force them into the aspen type just 
below timberline. ‘The rest of the herd spends the summer in the high country 
but migrates to lower elevations for the balance of the year. It was found that 
regardless of weather conditions, these migrations, which are but a few miles in 
extent, take place about the same time each year and over the same routes. 

Ewes and lambs in small numbers and a few of the younger rams make thei 
appearance on the lower Tarryall ranges in October. Chronological observations 
show that the number of sheep gradually increases until the height of the breed- 
ing season is reached in November. As the breeding season progresses, thi 
ewes and lambs congregate in larger groups. During early December, 105 
sheep have been counted in one band. In January, there is a tendency for th 
larger groups to disband and scatter. The old rams go off by themselves and 
are seldom found with the ewes and lambs until the next fall. 

The older ewes are the first to leave the winter range. The migration t 
higher ranges starts in April and by May 15 most of the ewes will be found on o1 
near the areas used as lambing grounds. The rams and young sheep may not gi 
to the high country until June. As many as 45 rams were observed in on 


bunch on the summer range 


BREEDING HABITS 


The rams were ready for the rut before the ewes and were seen bothering then 
early in November. This was especially true of the younger rams, which wer 
more aggressive than the older ones. The first actual breeding was observed 
on November 15. For several days prior to breeding, the rams were restless 
and were observed milling around, striking, batting and even riding one anothe1 


Wwe 
\ ; 


They were constantly following and chasing the unreceptive ewes. 

The younger ewes were the first to be ready for the rut. They were prompth 
cut out of the herd and at times chased over the mountain sides by the rams. 
The fact that seldom more than one or two ewes seemed to be in oestrus at th 
same time gave the rams a chance to move from bunch to bunch in pursuit o! 
the receptive ewes. A chase, starting with one ewe and one ram, often ended 
with as many as eleven rams in pursuit. 

After the rutting season once opened, the older and larger rams were the most 


aggressive and assumed the most important part in the mating activities. The 














y 
ot 
Le 


sh, +] 
he ru 


ve 7 


SPENCE! LIFE HISTORY OF BIGHORN SHEEP d 


wn 


rams take part and should not bs overlooked, but they cannot compete 
e big fe llows, except in a foot race During some of the long chases ove! 


rocks and steep slopes, the younger rams were observed several times to 


ore speed and endurance and, on other occasions, it was noted that they 


tzuessed the older rams and exercised strategy to overcome their handi 








SIZ 
Ewes ttempting to escape the attention of the rams or to rest during the 
nd battle rawl into crevices or under overhanging rocks or out o1 
( ledge und lie dov I The minut the ret to the feet. the chasse l 
s ee requ r = el | S¢ onds Vik nd nerh L] »]] ePWes re } rey, 
aT Time auring the recept e perl | I OI Dd different rams but quite 
I several time by the same ram within a very few minutes With a five 
ewe to go through the season unbred 
The height of the breeding season was November 20-30. After December 1 
eding ac i cradually tapered o nd the | breeding observed was on 
ecem De 19 D n tne | St two et there were not SO man | ittles and 
ler ewes did n n so hard, no f the younger ewes did early in 
f — YT 
Ewes become mature at two and one-half years, and give birth to their first 
three years of age Rams under three years of age appeared to tak 
tl an uctive part in breeding activiti 
i rie IfhHorn Tram aoe not assemble and vuarad a hare m, | ut moves from flock 
during the breeding season. Old rams were observed to point thei 
ses into the al niff the breezes for a while, deliberately start out across the 
d go to other flock In commo! ith other u uates, the bigl 1 ran 
ently curls the upper lip, extends the neck and tilts the nose in the ait 
FIGHTIN( 
lhe bighorn ram enjoys a fight, is one of the most passionate big game species, 
I promiscuous in its breeding habits These traits and a high ratio of males, 
responsible for many battles in the Tarryall herd. Those observed were of 
t K ne 
P ful’? bouts between two rams were noted at various seasons, especially 
¢ and summe! The main difference between these and similar fights 
( g the rutting season seemed to be that one ran an unfan 
ivantage if his opponent happened to be off balance « to charg 
1 


individual battles in the fall or rut follow a rather definite routine, but 


ng n happen, and at times nothing is barred. The two rams stand 


in opposite direc 


ions, at times each ram’s head over the 


Grunting and snorting, while punishing each other by sharp 


\ the forelegs, the two rams may mill around in this manner 
econds t long twent minutes Following this, they walk 
m each othe trom 20 to 60 teet whirl and charge wit! gcreal speed. 


e time, instead of completing the charge on all four feet, they come 
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up on their hind-feet and cover the last few yards in that manner, with forelegs 
rigidly extended, and at times the heads turned to one side. Just before the 
impact, the heads are lowered and they attempt to meet squarely, horn to horn. 

The impact, after these charges, is terrific and may be heard fora mile. After 
the rebound, the two rams may stand, partially dazed, with noses a short distance 
apart, eyes glassy, and sides heaving for perhaps 20 seconds. Carefully and 
slowly they back away, stiff-legged, each ram watching the other to see that no 
unfair advantage is taken. After this short “time out,” they get set and repeat 
the performance. Some of these battles last more than two hours. Quite often, 
it is impossible to determine which ram is the winner. The battle may end as 
suddenly as it began, and the rams may walk away in a seemingly friendly 
fashion. 

Knockdowns during individual fights were few—two having been seen. 
Several times, rams failed to meet squarely, horn to horn, and once a ram slid 
under his opponent. 

“Battles royal” occurduringthe matingseason. They are genuine free-for-alls 
in which nothing is barred, include no fixed or regular routine, are far more furious 
and exciting than individual fights, may last for an entire day, and in which as 
many as 14 rams have been observed at one time. The ewes responsible for 
most of these battles were not always able to keep out of the way, and at times 
received rough treatment. 

One “battle royal” observed started with four rams in a “huddle” after the 
manner of football players, with heads together and noses close to the ground. 
The break from this was sudden and the fight that followed was carried on at a 
terrific pace for at least 20 minutes. At that time, one ram and then a second 
backed away from the battle and retired into the rim rocks. The other two 
continued fighting until tired, rested a short time, then resumed the fight. The 
ewes became frightened because of my presence, and the battle was temporarily 
postponed. Many other battles were observed. One day, three battles were 
watched from one place at the same time, a “battle royal” between 14 rams, and 
two individual battles. 


LAMBING SEASON 


The gestation period for bighorn sheep was found to be approximately 180 
days. ‘The first lambs were born on May 16 and the season was nearly over by 
June 15. Twin lambs were not observed. 

Ewes went into solitary confinement in the wildest and most inacessible areas 
they could find, and for several days stayed in very small areas—sometimes 
without food or water. As the lambs grew strong enough to follow, the ewes 
formed groups again, always staying near the roughest rim rocks in the area. 
In August, as many as 60 in a group were observed near or above timberline. 

The lambs are weak and helpless at first but develop rapidly and after one 
week are perfectly at home on the granite rocks, where they play in a daring 
and reckless manner. They follow the ewes and are not cached away like fawns. 
Newborn lambs are small and easily walk under the ewes. They reach up to 
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PLATE 1 
( ppe leakettle Rock—‘ Maternity Ward and Nursery”’ for bighorn lambs 


Lower: Bighorn lambs, three weeks old, at play in rough back country of the Tarryall 
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feed and brace themselves, sometimes with a front foot, against the ewe’s hind- 
leg. When they are a month old they have grown so that they get down on 
their knees to nurse. 

Feeding pe riods are rather frequent and last from one and one-half to three 
minutes at first. Later, they are less frequent, and lambs are seldom permitted 
to nurse for more than twenty seconds. The lambs were seen nibbling grass 
and clover at an early age, and by the end of the first month, grazed right along 
with the ewes 

Weaning starts early in the fall. The ewes apparently permit a certain 
amount of nursing in October because their udders are still somewhat enlarged 
in November. Even so, no nursing was observed during October, November, 
or December, although the lambs were seen to try many times without success 

The ewes were naturally very alert during the lambing period and while the 
lambs were young At least two ewes stood guard during feeding and resting 


hosen for lambing grounds 


pe riods and, because of the topography of the areas c 
and nurseries, it was almost impossible to approach them without being detected. 

Lambs stav close together when playing and when bedded down. As many 
as nine lambs have been seen following one amiable old ewe which acts as a 
‘nursemaid” while other ewes wander off a short distance to feed. This also may 
oecur when they have been frightened and separated. The young lambs ars 
genuine comedians and seemingly take delight in exciting the ewes unnecessarily 
by sounding false alarms. Curious two-year-olds and yearlings attempting to 


nlav with the voung lambs were often severely chastised by the mothers. 


VOICI 


The voice of the bighorn is similar to that of domestic sheep. Many times 
during the summer, bands were easily located in rough canyons by the blatting 
of the ewes and lambs, which could be heard for considerable distances. They 
were seldom heard after August, and then generally when lambs became sep- 
arated from ewes. The only sounds rams made were grunting, snorting, and 


at times, when angry, gnashing of the teeth. 


FOOD HABITS 


Feeding habits of the bighorn sheep were found to be quite similar to those of 
the elk so far as choice of forage was concerned. They preferred sedges, grasses, 
and tender forbs, supplemented by some browse. Practically all of their feeding 
was done during the day, especially during winter, and at night they bedded down 
in rough, sheltered areas. Some of the #ias near heavily used bed-grounds 
were definitely overused and overgrazed. 

The bighorns were found grazing at all hours of the day and, where forage was 
plentiful, the feeding periods were rather short, with frequent periods of rest. 
They have a rather destructive habit of pawing where they feed. This was 
especially true on open side hills or ridges in granitic soil. Many plants are dug 
out, some of which may not be utilized, and extensive areas may be pawed over 
inthismanner. This can be explained on areas where feed is scarce, but in other 
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areas there seems to be no good reason unless the lower portions of some of the 
plants, such as the clovers, have a higher palatability. 

The principal plants grazed were determined mostly by direct observation 
and “follow-up” methods, since few stomachs were available for analysis of 
contents. It was found that a wide variety of plant species was included in 
the bighorns’ diet, although certain plants were preferred. 

On the summer range, sedges and clover were the most important plants 
grazed. A few of the others grazed at that time were such grasses as Festuca 
spp., Deschampsia caespitosa, Kohleria cristata, Muhlenbergia montana, Cala- 
magrostis canadensis, Trisetum spicatum, and Poa pratensis. Browse plants 
taken were: Populus tremuloides, Ribes inebrians, Jamesia americana, Rosa spp.., 
Picea engelmannii, and Salix glaucops. 

A great variety of forbs were grazed on the summer range. Quite noticeabk 
among them were Polygonum douglasii (flowers only), Cersium spp., Mertensia 
siberica, Caltha sp., Eriogonum spp. (flowering tops only) and Myosotis alpestri 

Newly-opened aspen and engelmann spruce buds appeared to be highh 
palatable. Rams were observed climbing into dwarf spruce trees at timberlin 
with their forelegs to get to buds they were unable to reach while standing on 
the ground. 

Several stomach samples obtained from sheep illegally killed or taken by 
predators while on the lower ranges, showed that Artemisia frigida was 
palatable and sometimes amounted to 84 per cent of the food taken. Next 
order were Festuca spp., Prunus melanocarpa, and Muhlenbergia montana. 

Some of the other plants grazed or browsed while sheep were on the lowe 
ranges were: GRASSES Poa pratensis, Agrostis spp., Calamagrostis car aden 
Bouteloua gracilis and Blepherneuron tricholepis. GrAssLIkKE.—Carex filifolia 
and Juncu spp. FORBS Achillea spp., Actinia richardsoni, Erioqonun spp., 
Alsine spp., Polygonum douglasii, Cirsium spp., Salsola and Leontodon. BROWS! 

Ribes inebrians, Rubus parviflora, Rosa spp., Salix spp., Jamesia americana 
Pop tlus tremuloides. Das ipho a frut cosa. Chrysothamnu spp., Pinus pon lerosa 
Pinus aristida, Juniperus communis and Spirea sp. 

The total stomach contents of a yearling sheep, killed by coyotes, were al 
dried and found to weigh approximately six ounces. 

Bighorns on winter range did not bother haystacks nor eat hay sca 


cattle. They did eat barley, cut for hay, while in the windrow. 


CENSUS 


Experiences gained during these studies indicated very definitely that the 


best time of the year to make a census of the herd was in the fall, or rutting 
period, especially during the month of Novembei At that time, sheep were 
larger groups, ranged over smaller areas, were mostly at lower elevations, and 
the rams were with the ewes and lambs. Later, the y scattered and were mor 


difficult to find. 
Actual counts made in November 1940 showed the following numbers and 
composition: 
Ewes Lan Rams Yearlin Total 
147 80 117 44 388 
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Based on the number of old ewes counted, the lamb crop at that time was 78 





percent. This was encouraging, since the critical period for the lambs had been 
passed. ‘The increase for the herd, based on the 1939 counts, was approximately 
99 percent, £ small porti n ol which was the result of a better census. The 
count also showed that 70 percent of the 1939 lambs had survived as yearlings. 

\ few sheep. estimated at 20, not included in the 1940 census, were on a por- 
tion of the range not covert 1 at that time The total number in the herd was 

to AN 
LOSSES 

P 20 Covotes and eagles were common on all portions of the Tarryall 

ne d least one n i1tain lion was known to cover portions of the area 
Pred ] than might normally have been expected The known losses 
‘ no 1940 were two ve rlings killed by covotes and ons ewe killed by a moun- 
tain lion. These were on the winter range. There were, no doubt, other losses, 
but none the covote scats examined on the summer range, and very few Ol 
those irom the winte! range, contained bighorn sheep hair. Examinations 
showed that rodents formed the main diet of the coyotes in thi 


area. 
The hunting and foot habits of th 


of the golden eagles in the Tarryall Mountains 

were observed and studied with a great deal of interest because many people 
consider these birds responsible for considerable pre lation on the bighorn sheep 
Sry llv the lambs During the entire period of this study, not a single eagl 
s observed to attack or molest the bighorn sheep in any manne! The sheep 
were not disturbed when eagles came close to them although the ewes were 


1 a3 > 
alert. evel when araven came close to the lambing gvrounds 


S eagles nested close to the lambing grounds One nest was under obset 
’ , \I 15 which time the tw elets were about ten days old, 
{ the next earl in Jul Pellet examinatio1 ; and actual observa- 
ng that period indicated that the eagles were feeding on prairie dogs, 


whic] entity in th} Tarn all Valle hel; The old hirds mace several 


( the nest and the Lhe nd as many as seven prairie dogs 

( n the nes one time lhe only other item of food found in 
e nest was a trace ol ral iT These observations are not conclu 

ndicate tI in the Tout ns, the eagle is a minor 


The known loss from poaching during 1940 was two old rams. 


At ere illed on the inter range during deer seaso! Local ranchers are 
nre of th hishorn herd and are responsible for much of the protection that 
} . erg hile on the lower ranges Few neople go into the back 
{ , ng the summer « ll. and no evidence of illegal killing has been 
» the high ranges. State and Federal officers give all the protection 

S the sheep. and penalties under State laws are quite severe 
Para and Disea During this study, parasites und disease were respon 
3] ‘ . known los The following parasites were present in this herd: 
Erterna The winter tick (Dermacenter albipictus) was very common, but had 


ettect on the | ig] orn Magpie were obser’ ed picking ticks from the 
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sheep during the spring months. Jnternal.—Examination of fecal samples of 
bighorn sheep from different portions of the range and from many individuals 
showed the presence of at least four species of coccidia: Eimeria arloingi, Eimeria 
faurei, Eimeria parva and Haemonchus spp. Two species of stomach worms, 
Ostertagia marshalli and Ostertagia spp., were found. No lung worms were 
found. 

Three young sheep with a marked diarrhea were found in December 1940. 
Examination of fecal samples revealed that they had the heaviest parasitic in- 
festation of any samples examined from the Tarryall herd. Six species, four 
coccidia and two stomach worms, as shown above, were found. The sheep 
appeared to be in good health otherwise and were able to harbor the parasites 
with no serious results. No other sick or ailing sheep were observed during the 
entire study. 

RANGE CONDITIONS 

Forage in the Tarryall Mountains was found to be sufficient for more than the 
present number of bighorns. This applies to all types of grasses, forbs, and 
browse palatable to the sheep and also to both summer and winter ranges 
Extensive areas are too rough for domestic stock and snow does not cover the 
south slopes for long periods during the winter. 

Several of the timberline ridges, frequented yearlong by bighorns and in the 
summer by cattle, have been heavily grazed. Lighter use of those areas seems 
desirable if the forage resource and the bighorns are to receive proper protection 
Some areas on private land in the Tarryall Valley have been severely overused 
by domestic stock and prairie dogs. Nearby, on the steep slopes, however, 
there is an abundance of palatable forage available for winter use by the big- 
horns. 

RANGE COMPETITION 

Cattle are grazed on the more accessible portions of the bighorns’ summe! 
range in the high country and also on some of the winter range, portions of which 
are privately owned. Prairie dogs are abundant on portions of the lower ranges 
A few mule deer are also found in the Tarryall Mountains, but there are no elk 
and no domestic sheep on the ranges. At the present time, range competition 


is not at all serious and conflicts are of minor importance. 


SUMMARY 


Some of the factual data recorded during the study of the Tarryall bighorn 


sheep were as It llows: 


1 


1. One-third of the herd ranges yearlong near or above timberline; others 
migrate to lower ranges for winter. 

2. The breeding season is from November 15 to December 20. 

3. The sex ratio is approximately even and is partly r¢ sponsible for the many 
battles observed. 


} 


!. The period of gestation is approximately 180 days 
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5. The lambing season is from May 16 to June 15. 


6. Ewes first bred at two and one-half years of age. 

7. Twin lambs were not observed. 

8. Ewes retire to the wildest and most inaccessible areas for lambing. 
9. Known losses from poaching, coyotes and mountain lion were small. 
10. No evidence of predation by volden eagles was found. 


11. Internal parasites found were four species of coccidia and two species of 


stomach worms. No lung worms were found. 
12. The only external parasite found was the winter tick 
13. Magpies demonstrated compatability by removing ticks from the big- 


14. Range competition and conflicts are not serious at this time. 
15. The herd, almost destroyed in 1923-24, now numbers at least 400 and is 


ncreasing 


16. Factors responsible for this increase appear to br sufficient yearlong 


nge for more than the present numbers in the herd, b. favorable conditions 
| tensive south slopes fo1 inter range, c. no excessive loss from predation 
poaching, d. no known loss from disease or parasites, e. excellent lamb crops 
ith indicated survivals of 70 percent earlings, f. favorable attitude toward 
nd protection afforded these sheep by the local ranchers. 
No one can predict what the future holds in store for the Tarryall bighorn 
( | 1 the yresent tu i ppeal to be one of the ou standing herds in 
States and is attracting national attention. Continued favorable 
I under proper protection and management, during the next few years 
| result in further increas: 
he ll bighorn herd, placed under intensive management and study, 
1 provide luable factual data, and plus sheep might be utilized for 
Y I is state d Fed gen | e suc! program unde! 
nsid n, and it seen ighly desirabl t orkal lanagement pro- 
g ( herd | mpleted 1 made effecti n early dati 
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HISTORY OF A BEAVER COLONY 
By Davin B. Coox 


Two centuries of relentless trapping brought the beaver (Castor canadensis 
to the verge of extinction over most of its range. In New York, once the center 
of the colonial beaver trade, Radford (1907 reported them reduced to not more 
than ten individuals. 

Rensselaer County (New York) comprises the eastern half of the old Dutch 
Manor of Rensselaerwyck, of which Albany, once the world’s greatest beaver 
port, was the principal town. Historical records indicate neither the size of the 
original beaver population nor when they were exterminated. The presumption 
is that tl ey were cleaned out before the Revolution 

The Grit Plateau, comprising the eastern half of the county, is a rough table- 
land of metamorphosed Devonian sandstone. Elevations of from 1200 to 2000 
feet give the forest a decidedly northern character, with red spruce (Picea rubra), 
white pine (Pinus strobus), hemlock (Tsuga canadensis) and the northern hard- 
woods as principal components. Aspen (Populus tremuloides) and grey birch 

Betula populifolia) are conspicuous pioneer species 


In the spring of 1931, the St 


te liberated a pair of dark beaver near the cente: 
of the Plateau and so reestablished a valuable resource that had been absent for 
a long time. This pair were nuisance beaver that had been live-trapped at 


Wurtsboro, Sullivan County: original stock came from Wisconsin Subse- 


quently (1931-1933) four other pairs and nine single beaver, all selected dark 
specimens, were liberated. 

This area, with many small streams, extensive woodlands, and a sparce hu- 
man population, proved to be excellent beaver range. The animals multiplied 
and spread out over much of the eastern half of the county. There have been 
some losses, due to conflict with agricultural interests and to sporadic poaching, 
but for the most part they have lived and multiplied in peace. During the years 
covered by this record, there was no open season for beaver in Rensselaer County. 

In August of 1933 a pair of 2-year-old beaver appeared on my forest, which is 
situated along Black River, 14 miles north of Stephentown Center. They dug 
a burrow and built a small dam across the stream. Since its beginning, th 
colony has been under constant observation. I have visited it at least monthly 
for eight years; during the active season visits have been much more frequent 
The colony is locally famous and many people have come to see its easily-ob- 
served inhabitants. The data here recorded are based on my own observations, 
but have been checked by other competent observers who are familiar with 
he colony. 

During the 8 years of its recorded existence, the colony had a stable social 
organization. Although there were strong colonies farther upstream, no out 


siders ever intruded. The first year (1933) there was only the original pa 


The next vear there were adults and kits and thereafter there were adults, yeal 


lings, and kits. Each spring the yearlings, when about 233 months old, left hon 


to shift for themselves. For a short time thereafter, until the new kits wer 
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born, there were only the adults and the young of the preceding spring. The 
latter automatically advanced to yearlings when the new litter arrived. Popu- 
lation records are based on the number present about July 1, when the kits were 
frequently to be seen outside. 

This colony is situated on Black River, a 25-foot-wide, boulder-studded stream 
with a good low-water flow but subject to quick run-off in times of flood. A 
dirt road runs along the east side of the ponds. On the east bank, between the 
stream and the road, was a small patch of grass and garden, a little house and a 
strip of brush (see fig. 1). East of the road the steep hillside was clothed in 
hemlock forest. On the west side of the stream the gently sloping bank bore 
1 stand of mixed hardwoods with aspen as the principal component, and smaller 
amounts of red maple (Acer rubrum), grey birch, black cherry (Prunus serotina) 
and shadbush (Amelanchier). There were also two old white pines, whose 


progeny formed a scattered advance reproduction under the hardwoods. Far- 


ther north were several acres of meadow that had been planted to spruce (Picea 
abies) in 193] Across these meadows flowed a spring run overgrown with wil- 
low (Sa discolor). ste eplebu h Spirea), and alder (Alnus). Here the beaver 
settled down to found a colony, amicably sharing territorial rights with the 


Ae ye: 
woodchopper who occupied the cabin on the banks of their pond. 


HISTORY OF THE COLONY 


q Che original pond was impounded in August. As fall approached, the 
ver raised their dam until it was 4 feet high in the center and 100 feet long. 
of the wood was dead and fallen material, gathered along the banks: the 
remainder was new-cut aspen and alder. Numbers of stones and the usual 
coating of mud were applied to the upstream face. The dam leaked badly until 
the fall of the hardwood lea‘ es, big drifts of which collected along the crest, 


presently sank, effectively sealing the dam. A lodge, 


t feet in diameter and 3 feet high (from the waterline , was built 250 feet up- 


stream from the dam \ few big (10 inch) and many small aspen were cut 
long the west bank. Storage was close to the downstream side of the lodge. 
The pond was frozen over by mid-December. The winter of 1933-1934 was 
unusually long and severe. The small pond, the dam, and all but the top of the 


lodge were buried in drifts. 
1934.—Two young were born in the spring of 1934. During the summer the 
beaver cut small willow, alder, and aspen suckers along the shore, dredged for 
tubers, and foraged for clover. In the fall and early winter, they added to the 
height of both lodge and dam and built a new, low dam 450 feet above the first. 
\s before, aspen was cut along the west bank. The two adult beaver were often 
seen working together and were very tame. The pond froze over in late De- 
cember. 

1935.—The ice left the ponds in mid-March. Two adults and two yearlings 
were frequently seen, usually about the lower, deeper pond. Three young were 
seen out on the lodge on May 5. One cried frequently and appeared sickly. 


The female was most solicitous, often helping the kit onto the lodge or the shore, 
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PLATE 1 


Aerial photograph of the beaver ponds and surrounding terrain 
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but the youngster was not seen after the middle of June and presumably su 


cumbed \ flood in July burst both dams and drained the ponds The be avel 


ae By mid-March ind despit inclement weathe thie eave wi 


immediately repaired and enlarged the lower dam, repaired but did not raise the 
second dam In order to tap a supply of aspen on the far side of the meadow 
small and shallow pond was impounded on the spring run by building a loy 
dv ke Their skid road followed the spring run across the flats and down thi 
bank into the pond In the lower pond a second lodge was built against the 
vest side of the old one. forming a twin The freeze-up came in early Janua 
9950 In March a freshet washed out both dams Immediate repairs vere 
de to the second dam but the lower pond remained drv all summe "} 
fforded opportunity to examine the structures and the pond botton. Two kits 
ere born this vear \s autumn came the lower dam was rebuilt and wat: 
ought up to its torme level \ small lodge was constructed in the sp ns 
yond The beaver were now cutting trees well up on the hillside, taking r 
maple and grey birch as well as aspen and practically clear-cutting some areas 
\ skid road was opened up, running diagonall up the slope from the west e1 
the lower dam This permitted the beaver to tap a patch of aspen tl 
iall farthe downstreal than their dam The ponds were all frozen | 
December 5 
ay No additions were made to the dams o1 lodges d iving the spring and 
imme! There were four kits, bringing the colony to eight In August the 
« er constructed a new dam, above the others Because of the steep gradient 
this upper dam impounded only a small pond lwo burrows were dug int 
est bank, one of which was presently converted into a bank lodg They als 
sed the middle dam unt t was 3 feet high and 120 feet long Small aspens 
ere cut along the west bank of the middle pond for winter storag 
Ble This was an open winte and beaver activitv was not interrupted \s 
January 30, the vere out and working on the twin lodge Thre 
produced, which with the four vearlings of the 1937 crop and the two adults 
ought the number to nine, the most it has ever numbered Qn September 2 
this section caught the edge of the New England hurricane, which brought th 
highest flood crest on record All three dams on Blac River were b I 
he ponds drained Winter storage had already begu The beaver retre 
rh ittle spring pond They promptly patched the lower and midd . 
ch saved such vood as had not been washed iwav and afforded opport 
rrnie vdditional storage 1n thes ponds Dh Colon Was larg and rood 
rements high The steep hill to the west and northwest of the spring 
ore dense stand of aspen, upon which the beave vent to work witl 
In 1939, | salvaged 6 cords of pulpwood irom the stems the beave lett 1 he 
odge in the spring pond was enlarged and a new one built in the middk 
In mid-December, a cold snap froze the ponds and put a stop to outside ar 
! was unable to determine how the beaver divided among the several lodge 
Che aerial photo Plate 1) was taken in Octobe 1935S The lowe 
nd spring ponds were full, the upper pond was empty 
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again and cutting aspen west of the spring pond. Only a single kit was born 
that spring. During the summer the colony lived in the lower and middle 
ponds, the spring pond having sprung a leak and drained. A new lodge was 
built in the middle pond. Tree cutting was continued along the margin of the 
previous cutting to the south and west of the spring pond. 

1940.—Two young were born but, because only a single kit had been born in 
1939. the cok n\ dropped to five. the lowest since 1934. Wood was again se- 
ured along the margin of the former cuttings, this time directly west of the 
lowerdam. The beaver now had to go some 100 yards up the bank, over rough 
ground, to get aspen. For the first time they did a little summer cutting of wil- 
low, yellow birch (Betula lutea) and mountain maple (Acer spicatum) saplings 


on the east side of the pond, readily crossing the road to do so. 
DISCUSSION 


During this 8-year period, the original pair of beaver produced 17 kits, 16 
f which grew to adulthood. The record of this colony substantiates the find- 
ngs of Bradt (1938), who states that “a typical beaver colony consists of an 
individual family, including the parents, the kits and often the yearlings.”’ The 
yearlings of this colony left home after the spring breakup each year, before the 
kits of the year appeared outside the lodges. 

The preceding account has traced the major movements of the colony, the 
hardships entailed by bursted dams and hard winters, the rise and fall of the 
population. The continuation of a colony is an unending struggle against ad- 
versity \ strong colony can construct a dam or lodge or cut a supply of food 
n a surprisingly short time and can maintain its structures and facilities in 
good order. But when the strength of the colony ebbs, contraction sets in and 
the structures fall into disrepair and tend to disintegrate 


ight years of continuous occupancy, the total area of water impounded 
Is 


During e 
the ponds has never exceeded two acres The lower pond covered 1.26 acres, 
the middle, 0.53 acres, the upper, 0.16 acres, and the spring pond only 0.07 
acres. The total upland range from which trees have been cut or summer forage 
hered is about 9 acres. The cutting has varied from the selection of aspen 


to practically clear-cutting of all usable material 


SUMMARY 


Two years after the reintroduction of beaver into Rensselaer County, New 

York, a pair of young adults established a colony on Black River, in the south- 
eastern part of the county. 
An account of dam and lodge construction, tree cutting, and population is 
presented. During eight years the original pair produced 17 young. ‘The col- 
ony built four dams and five lodges. Occupancy has been continuous despite 
many mishaps. 

The beaver have never had more than two acres of ponded area. They have 


cut the trees from nine acres of inferior second-growth hardwood land. 
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POPULATION TRENDS IN WISCONSIN COTTONTAILS 
By Ropert A. McCasBe 


In 1936 the hunters of Wisconsin noted a marked decrease in cottontails 
(Sylvilagus floridanus). To gain an insight into this scarcity, a group of selected 
hunters was asked to record, on a standard form, the number of rabbits flushed 
and the number of hours hunted for each trip afield. The purpose was to get a 
flushing rate as an index to population. Flushing rates were computed by di- 
viding the number of rabbits flushed by the number of hours hunted. It was 
hoped that the flushing rates might show a correlation between scarcity and soils, 
or some other peculiarity of distribution. Such was not the case, however, and 
this was pointed out by Leopold and Anderson (1938). 

The study lapsed in 1937, but hunters and field men noticed that rabbits re- 
mained scarce in that year. In the spring and summer of 1938 there seemed to 
be more rabbits, so the study was resumed and continued in 1939 and 1940. 

The accumulated data are shown in Table 1. The last column indicates that 
the 1936 low continued until 1938 and was followed by higher populations in 
1939 and 1940; three-fold higher, if the flushing rate expresses abundance. In 
any event, a rising trend is evident in the flushing rates for 1939 and 1940. 

The cottontail kill for Wisconsin, compiled from hunters’ reports by the State 
Conservation Department, is shown in Curve B, Figure 1. This curve parallels 
the flushing rate trend during the years 1936 to 1940. 

The geographic distribution of flushing rates for each year studied appears in 
Figure 2. Symbols indicate the flushing rate for each township reporting 
Each circle represents an average of 12.6 man-hours afield, but they vary from 
t to 40 man-hours, and hence are not of equal validity. Some townships show 
a flushing rate only one-tenth that of nearby townships during the same yea! 
This man-hour variation reflects the discrepancies in hunting locale and hunting 
skill. It also reflects a peculiarity of cottontail ecology that should be noted; 
that is, the concentration of cottontails at focal points during low years. This 
localization was observed by Aldo Leopold (unpublished) in 1936 in Juneau and 
Adams counties. Cottontails were not to be found on the normal range of thos 
counties, but occurred in some numbers in and around towns and villages. | 
also noted this concentration or spotty grouping of cottontails in a single town- 
ship, R 16 E T 6 N, in Jefferson County, where I hunted from 1932 to 1941. 
During the low years 1936 to 1938 inclusive, rabbits could be found only in 
specific localities, which to the eye appeared to be the same as those not in- 

















McCABE—POPULATION TRENDS IN COTTONTAILS 19 


TABLE 1.—Flushing Rates of Cottontails 











. AIR o TOTAL HOUR COTTONTAILS FLUSHED 
R : I T H FLUSHED PER HOUR 
42 32 106 1262 889 0.70 
138 72 13 123 2647 1800 0.68 
l 12 26 157 1155 1977 1.70 
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1. The annual cottontail kill of Pennsylvania, Wisconsin, and California as taken 
he reports of licensed hunters Pennsylvania reports from 1931 to 1935 were com 
ited from Gerstell (1937 
ed. In the higher years, 1932-1936 and 1938-1941, these “focal points 
ere not apparent, because “‘good’”’ hunting could be had almost anywhere. 


years this township was hunted, no less than two rabbit dogs were 
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used, and no less than 50 man-hours were accumulated per week during the open 
season. 

[ believe that the shrinkage to “focal points” during low years is a population 
behavior characteristic of cottontails in southern Wisconsin 
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The factors determining the selection of these focal points are not understoo 
nor is the manner in whicl populations concentrate at the se points during lov 
radiate from them during high years \ st 1c) of the populatior 
and size of the focal point might help solve somé 


vears and 1 
mechanics, carrying capacity, 


of the problems of cottontail management. 


Two epizootics during the years of rabbit shortage were reported. A trappel 
and weed commissioner in Barron County writes: “In 1933 cottontails were so 














McCABE POPULATION TRENDS IN COTTONTAILS 21 


numerous that they were a pest. In the summer of 1934 they died off by the 
thousands. The stink caused by dead rabbits was sickening. The damage they 
lid to young trees and brush during 1933 and 1934 was very great. In 1935 
they were very scarce and in 1936 and 1937 they were extremely scarce.” 

The reliability of this report is not questioned. Whether the writer actually 
saw a thousand or even several hundred dead rabbits does not obscure the fact 
that severe die-off was observed, and was followed by several lean years. 

From the president of the State Izaak Walton League was received this bit 

f information: ‘‘No one here (West Bend, Washington County) hunted rabbits 

fter November 27, 1938. Shortly before that date a number of rabbits, more 

id than alive, were picked up by hunters here, although they could find no 
it outward signs of disease.”’ 

These two reports point to the possibility that many unrecorded, perhaps un- 
served, epizootics may occur in vears of low population. 
lularemia has caused much concern among rabbit hunters. In a rural survey 


f 
I 


ie winter of 1940, 50 per cent of 160 farmers interviewed by me gave 


it sickness’”’ as a reason for limited or curtailed cottontail hunting. To 
extent this attitude prevails among all rabbit hunters is not known. 

An interesting comparison between the annual kill of Penns) lvania, California, 

| Wisconsin appears in Figure 1. The sharpness with which the lines rise and 

ll is noteworthy, but every bit as significant is the fact that Pennsylvania 


4 


ches a high point in 1931, one year before Wisconsin, and after five years’ 


line (1936) arrives at its lowest point one year before Wisconsin Wiscon- 
sin is at least one year ahead of California. California did not compile the 1939 
ind the recording system was changed in 1940, hence the exact year of ex- 
eme low cannot be determined There is, however, an indication that the low 
the last evele progressed westward There is also an indication of a westward 
wression in the preceding high, and in the current high to dat 


> 


Chitty and Elton (1937-1940) have recorded the increase and decrease in the 
fox, snowy owl, and lemming in the Canadian Provinces Elton (1933 


also recorded the cyclic behavior of the snowshoe hare in Canada since 


955 Then aata appear to me to indicate an east-west progression in the highs 
( the etic tox lemmings and the snowshoe hare They however, do not 
Im such a progression The data mer ly Suggest the existence of such a pro- 
gression, but by no means prove it. I have found no mention of progression in 
re, and its meaning or importance is not understood 
SUMMARY 


lL. The flushing rate of cottontails in W isconsin shov ed a low population in 


years 1936 through 1938, and a three-fold higher population in the years 
1939 and 1940 
2. Cottontails concentrated at focal points during the 1936-1938 low. 
iwo know! epizootics accompanied the lov 
t+. lularemia causing some rabbit hunters to abandon the sport. 


rhe last decade indicates a possible westward progression in highs and lows 


he cottontall popul: tion across the United States. 
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ECOLOGICAL DIFFERENTIATION BETWEEN TWO HARVEST MICE 
(REITHRODONTOMYS) IN WESTERN KANSAS 


By Joun Eric Hitt ANp CLAUDE W. HIBBARD 


From July 9 to August 4, 1940, Peter E. Crowe and Hill collected small mam- 
mals for the American Museum of Natural History, New York, at a locality 1] 
to 13 mi. SW of Meade, Meade Co., Kansas. Harvest mice were relatively com- 
mon that summer; 46 specimens were secured and 6 more were taken by Georg 
Rinker and Joe Tihen of the University of Kansas Paleontological Expedition 
in 1940. In 1941 Hibbard, Rinker and party, University of Kansas Expedition, 
secured 50 more. The locality has been described and the amphibians, reptiles 
and mammals reported upon by Tihen and Sprague (1939). They had informa- 
tion on harvest mice only from skeletal elements found in owl pellets, represent 
ing what they considered a single species. We took two species: Reithrodor 
tomys megalotis in tall grass and weeds; R. albescens in short grass and in clum} 
of prickly pear. 

1940 was a good year for the vegetation of the region. For some 15 years 
the rainfall had been insufficient for wheat crops, soil drifted and mucl 
ef. Albertson and Weaver, 1942). 


In 1940, grama grass of two species and buffalo grass were gradually re-covering 


ot ti 


country had been allowed to go to weeds 


some of this land, but great weed patches still existed and prickly pear cactus 
ascommon. This reclamation, due to favorable weather conditions, continue 
in 1941. 


The vegetational associations of this region are, in order of importance 


‘ 


(1) Short grass-prickly pear association, found on hillsides and | 
The grass is chiefly blue grama, with some tall grama and buffalo grass 
There were large patches of a forgetmenot bur, sea blite and Ru 
the mammals appeared to make little use of these weeds. Only the bur was 
ripe, however. 

(2) Sunflower-mallow-tall grass association, found in the smaller, shallow gullies 


Here the soil is richer and moisture is retained longer than elsewhere. I 
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some places the runoff has excavated basins that hold water for some time after 
rains. The vegetation is dense and masses of dead Russian thistle and sea 
blite have piled up at the edges of some sunflower patches, extending the cover 
of the big and little stem grasses. 

3) Moist meadow-riparian association, occurring near the springs and ponds 
t of Lake Larrabee. ‘Tall grass, sedges and rushes, bordered by bushes 
trees, with a heavy growth of weeds constitute the chief vegetation. 


1) Sagebrush-yucca association, found 


u 
Wes 


ana 


on sandy terraces along the seasonal 


: 
streams 

5) Wild plum thickets, restricted to the low, sandy terraces along the seasonal 
streams Such areas appear to have more moisture than the sagebrush flats. 


Characteristic mammals of the short grass-prickly pear association were: 





Sy 1g tudubonii neomexicanus, plains cottontail; found in the prairie dog town and 
the sagebrus! 
( / 1 prairie dog A colony was preserved on a ranch, 14.5 mi. SW 
Meade 
lecemlineat nico 13-striy ground squirrel; present, but not common, 
1 he short g s 
P g / ) Dp 10: Kan poc ke mouse; relatively common. 
rerognatl f Baird pocket mouse; o1 were caught in 1941 
Dipodomys ord richardsoni, k nly moderately common 
Onychomys leucogaster arcticeps mouse; common in the short grass, but less 
so than in the sagebrush 
Reit} lontomys albescens albescens, pallid harvest mouse ™n 1940 about two-thirds (19 


of the specimens were taken in traps set prickly pear clusters. Ten individuals, 


however, were secured on the edges of sunflower-tall grass areas, or in the adjacent dead 
Russian thistle; similarly, Kansas pocket mice and grasshopper mice were most com 

taken in short grass, but ranged into the denser cover of the gullies. The pallid 
harvest mice agree closely with specimen f the typical race from the sandy area of 


western Nebraska 
, 


ected by Hibbard, Rinker, et al, in the 


t at prickly 


immer of 1941, 19 specimens were colle 
iss association in this locality In September, 1940, traps s¢ 
Belvidere, Kiowa Co., secured three 


lusters and yucca, on dry hillsides near 
specimens of this species 


Mammals typical of the sunflower-tall grass association, as collected by us, 





ere as follows: 
( little short-tailed shrew; raré single specimen. This was previously 
now he area by skulls found in owl pellets 
Sigmodon hispid texrianus, cotton rat; common in this associatio1 
l tniculatus nebrascensis, deer mouse; relatively common here but less so than 
in the sagebrush 


micropus canescens, gray wood rat; moderately common in this association. In 


the area studied all wood rats were living in holes in the sides of gullies; no nests were 
nd on the surface Some holes were quite large and may afford shelter to cotton 
The Meade County wood rats agree closely with the type and topotypes 


in the Oklahoma Panhandle 


bbits 
V. m. canescens, which come from a nearby locality 


see Blair, 1939), and are quite distinct from the darker typical race, found in Kiowa 


and Barber counties 
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Lepus californicus melanotis, black-tailed jack rabbit. These frequently spend the day 
in the cover provided by the dense vegetation in the gullies. 

Reithrodontomys megalotis aztecus, harvest mouse. Twenty specimens of this species wers 
trapped in the sunflower-tall grass association, or in dead windrows of Russian thistle 
and sea blite 


‘wo more specimens were trapped near the Cimarron River, south of 
our locality, by George Rinker, in similar cover. No specimen was taken in the short 


grass. These specimens agree closely with R. m. aztecus from the type locality ar 


adjacent areas and differ from available specimens of FR. dychei in color and in larger 


average size All known topotypes of the latter form are winter taken, however. ar 


the skins are not comp irable to our summer-taken series; we are not at all convinced 
1 
I 


that dychei is a race of R megalot g 


The mammals of the moist meadow-riparian association were the same as thos 
found in the sunflower-tall grass gullies, with the addition of Sylvilagus florida 
llanensis, Geomys, Synaptomys, and Ondatra. The commonest mammal was 
found by Hibbard and Rinker to be Sigmodon } ispidus, but after these had been 
trapped out 31 specimens of Reithrodontomys megalotis, 8 specimens of Cryptot 
parva, 19 specimens of Synaptomys cooperi, 1 specimen of Ondatra zibethica 
cinnamomina and 3 specimens of Rattus norvegicus were taken. No specimen of 
Reithrodontomys albescens was taken in the meadow. 

The mammals of the sagebrush association were, in order of abundance: 
kangaroo rat, grasshopper mouse, deer mouse, jack rabbit, plains cottontail, 
13-striped ground squirrel, wood rat, house mouse (Jus musculus), and pallid 
harvest mouse. A single specimen of this latter species was trapped in this 
association; it was an individual heavily washed with blackish. 

In the wild plum thickets tracks of wood rats and kangaroo rats were see! 
but no specimens were secured. Jack rabbits used this association for shelté 
and in the Meade County Park several eastern cottontails (Sylvilagus floridan 
typical of the moist lowlands, were seen in the thickets. 

In this report we have not followed Benson’s (1935) allocation of Reithrod: 
tomys aibescens to R. montanus. In the large series from the area studied no 
cranial character or measurement was found that could be relied upon in 
cases to separate R. megalotis and R. albescens, even when animals of the sam« 
age-groups were compared, and we think it possible that R. montanus is the nom- 
inal form of the megalotis group. In our locality the paler general coloration, 
the more ochraceous sides, the indistinct dorsal stripe, the sharply bicolored tail 
in albescens separate it from megalotis, even when young animals are considered 
These characters may not serve in eastern Kansas All measurements showed 
an overlap, although all except that of the cheek teeth gave significant differences 
in average; in tail length the overlap was slight. Black’s (1938) character ol 
minute accessory cusp on M, between the two lateral cusps is valid in about 80 
percent of the specimens of megalotis with unworn teeth. The baculum 
penis is about one-third shorter in albescens cf. Benson, 1939 but only bacula 
matched with skulls showing well-worn teeth should be considered, since the. 
change considerably between the age when adult pelage is assumed and maturity 

LITERATURE CITED 
ALBERTSON, F. W. anp Weaver, J. E., 1942. History of the native vegetation of wester! 


Kansas during seven years of continuous drought. Ecol. Monog., vol. 12, p} 


23-51 











BENNETT, ENGLISH, AND WATTS—FOOD OF BEAR 25 
Benson, S. B., 1935. The status of Rei*hrodontomys montanus (Baird). Jour. Mamm., 
vol. 16, pp. 139-142 


1939. Description and records of harvest mice (genus Reithrodontomys) from 


Mexico. Proc. Biol. Soc. Wash., vol 52, pp. 147-150 

Biack, J. D., 1938. Mammals of Kansas. Kansas State Board Agric., 30th Bien. Rept., 
p. 189. 

BLA W. F., 1939. Faunal relationships geographic distribution of mammals in 
Oklahoma Amer. Midland Nat., vol. 22, p. 125. 

IHEN, J. A. AND Spracue, J. M., 1939. Amphibians, reptiles and mammals of the Meade 
County State Parl rrans. Kansas Acad. Sci., vol. 42, pp. 499-512, 2 pls 

The American Museum of Natural History, New York and University of Kansas, Lawrence, 


THE FOOD HABITS OF THE BLACK BEAR IN PENNSYLVANIA 
By LoGcan J. Bennett, P. F ENGLisH, anp R. L. Warts 


The black bear (Euarctos americanus) has become one of the most important 
big game animals in Pennsylvania. Since 1900 this large carnivore has become 
increasingly popular with big-game hunters, and the interest of Pennsylvania 
sportsmen has caused the state to take the lead in managing and utilizing this 
great animal. As early as 1905, Pennsylvania gave the bear the status of a 
game animal and protected it as such. The trapping of bears with steel traps 
was Outlawed in 1911, and the use of pen traps was outlawed in 1915 (Gordon, 
1922 In 1935, it became illegal to hunt or pursue bears with dogs. Most 
states have not realized the importance of this animal and consequently have 


not begun to manage it. 


The black bear is found in many o 


the large forested tracts of Pennsylvania. 
Most of the bear range today is in the northern half of the state in the predomi- 
nant beech-maple-hemlock forests. In this area there are good stands of oaks 
Quercus montana, Q. rubra, Q. alba, and others) on many of the mountain slopes 
and particularly on the benches. Much of the terrain in the bear range is 
rugged with rock outcrops forming many good denning sites and runways. 
During the period 1915-1939, hunters in Pennsylvania took 11,321 bears, a 


yearly average of 452. The average kill during the first 5 years of the 25-year 


period was 370, and © he average kill during the last 5 years of this period was 
142. These kill figures indicate that the black bear is holding its own and that 
the State Game Commission’s management program for the species has been 
a wise one 

The Commission pays for verified damages on livestock and property caused 
by bears. During the period 1923-1939, the yearly damage payments ranged 
from $423 to $2,999. Damage claims have been paid on sheep, cattle, hogs, 
goats, poultry, and beehives; but most of the Pennsylvania bear range is unsuited 
for livestock, so that the conflict between bears and farmers is not serious. On 
the other hand, the bear is definitely an economic asset. It has been conser- 
vatively estimated that $5,000 is spent by sportsmen in bagging each bear. This 
money is spent on travel, guns, ammunition, lodging, clothes, and other items. 
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Each bear season the numbers of hunters seeking this great game animal ip- 
creases. Because of this greater hunting pressure, the Pennsylvania Game 
Commission is trying to maintain and increase this resource by developing im- 
proved management practices. One of the projects of the Pennsylvania Co- 
operative Wildlife Research Unit involves the study of the ecology of the black 
bear. One phase of this work is a study of the food habits of the animal. Only 
one other paper concerning foods eaten by Pennsylvania bears has been written; 
that being by Gerstell (1939) on a study of the growth rates of young. 

This report covers the analysis of 119 scats collected at all seasons of the vear 
from the fall of 1937 to and including the winter of 1940. The analysis of seven 
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Fic. 1. Where Pennsylvania black bear food habits study material originated 


stomachs is also presented. In addition, six freshly dropped scats were col- 
lected by R. L. Watts in the fall of 1938 in Aroostock County, Maine; these, 
too, have been analyzed, and the findings are presented in this article. Sports- 
men and game protectors assisted the writers in gathering the food habits 
material. Mr. John B. Ross, Division Supervisor, Pennsylvania Game Com- 
mission, and Mr. Randal McCain, Allegheny National Forest, U. S. Forest 
Service, were particularly helpful in obtaining material. Figure 1 shows where 
the Pennsylvania scats and stomachs were collected. 

The writers are well aware of the weaknesses of food habits studies based upon 
the analysis of seats; but such an approach is the only practical one for bears, 
as the killing of these animals out of season in order to make stomach analyses 
would indeed be unwise. Stomachs collected during the hunting season are 
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raluable, but they are usually taken during a 4-day season late in November or 
urly December and therefore information obtained from examination of their 


mtents is not representative of year-long bear feeding habits. The writers 


ABLE |] Food rematr n 16 scats dropped during the fall of 1937 
RCENT 
AI ) 
€ Faq g l 16 97.6 
spp | 2.4 
0 l tr 
J { tr 
? S Z tr 
(; ne ] tr 
see { sp l tr 
sé eri ] tr 
I l tr 
"ABLE 2 Fao emai? y f locks d nq 1938 
‘ I I 
1 ‘ é ‘ 
} 
S , , 12 91.3 
I V spp n t ). montar I ( 
] 66.1 
Fag grar l 6.4 
veget } matter 100 1 +r 1 9.7 
} - l tr 
1melancl Ss 
Gramineae 12 0.5 
l 3.4 
eC ( eopte 2 1.5 
inser | i 1 tr 
S agus S} l tr | 9.7 
nNkKY } l tr 
I r oT r sar ete ] 8.1 
Cy re 1 ty 
N S t 1 which founs 
ercent eo t 


esent the seat-data with reservations; at the same time, they desire to make 
ear that such data are better than nothing 


Sixteen scats that had been dropped during the fall of 1937 in Clinton County, 


Pennsylvania, were collected. Beechnuts (Fagus grandifolia) were by far the 
ost common food in them (Table 1 Nine items were found. of which the 
eslaue or per chnuts constitute d 97.6 pe recent ol the total volume Beech trees 


produced an excellent crop of nuts in 1937, | 


ut from that time to the present 
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the production has been very light. Apparently bears forsake almost all other 
foods for beechnuts when they are available. Bears commonly climb trees after 
nuts and apples. 

Only one scat was collected in the spring of 1938 This was too small a 
sample, and the material in it was unidentifiable. Fourteen scats were col- 
lected during the summer of 1938. Wild cherry (Prunus spp., mostly P. serotina 


It 


TABLE 3 Food remair in 58 scats collected during 1939 


AC Qu pp., m ly Q. monte nd Q 

hr 10 | 33.7 20 | 55.4 
Wild cherry (Prunu spp., me tly P. serotina 9g 51.1 9 6 
Beechnuts (Fagus grandifolia 1 | 20 
Cultivated apple gone wild (Malus sp 1 { ( 12 
Shadbusl A1melanchier sp l 8.3 3 7.1 
Grasses (Gramineae 2 6.2 
Wild grape (Vitis sp 3 0.4 { 9 
Holly Ilex monticola 2 0.9 2 
Dogwood (Cornus sp l 1.4 
Chokeberry Pyru sp ] 
Sum Rhus glabra 1 
Bl locust (Robinia pseudo-acacia ] 
Blackberr Rubus sp l tr 
Hawthorn (Crataeg Sp 2 0.3 
Arr 0d (Viburnum nud 1 0.4 
Inert material (gravel, sand, « 82.3 
Unknown insect 1 } 
Beetle Coleopter l ti l tr 1 
Bes Hy menoptera Z 7 
Woodchuc!l Varmota mona l 0.2 
Deer (Odocoileu irginiar l t 
Unknown hai l * 9 
2 fist ( is ce 1 ; 
Unk frul I tr 
Mi egetable debris, et 1 0.9 


No. of seats in which found 


1 


Percentage of total food 


pits and skins were the most abundant material in the seats: remains of this 
fruit made up 91.3 percent of the total volume. Six other items were recorded, 
but they were almost incidental. Six seats were collected during the fall and 
winter of 1938; in these, acorn (Quercus spp., mostly Q. montana) remains con- 
stituted 66.1 percent of the total volum«e A light crop ol beechnuts was pro- 


duced in 1938 and this was reflected in the food of the bear as 6.4 percent of th 


scat material consisted of the remains of these nuts. One scat contained frag- 
ments of a cottontail (Sylvilagus floridanus), which made up 9.7 percent of th 


total volum«e \ summary ol the 1938 data is presented in Table 2 
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The fruit of shadbush (Amelanchier canadensis), together with insects, con- 
stituted the bulk of the identifiable material in the three scats collected during 


the spring of 1939 (Table 3). In 22 seats collected during the summer of 1939, 
wild cherry fruits led the list of foods, with a percentage of 51.1. Acorns also 
contributed heavily to the diet as their hulls made up 33.7 percent of the volume. 
In 28 scats collected during the fall of 1939, acorn remains constituted 55.4 


percent of the total volume. That year the beechnut crop was spotty, being 


TABLE 4 Food remains in 30 scats collected d uring 1940 


PRIN UMMER PALL, WINTER 
M 8 at 1 at 
t (b b 
Acor! Quercus spp., mostly Q. montana and Q 
i 5 44.7 3 23 .6 
W neluding bee l 44.5 
H Ilex monticola l tr l 6 
1 | 9.1 
Corn (Zea may 1 | tr 7 
B er Rubus s1 l 13.8 l tr 
Saasafr Sassafrc offic nal l tr ] tr 
\ ‘ I ’ spp., mos } 3 15.8 
) Corr n n tly ¢ fl / y t 6 4.8 
( ed apple gone wild (Ma s 2 9.6 10 31.1 
(;ramineae 6 tr 
P R) der ’ 2 tr 
\ grape (Vitzs sp } 34.5 
egetal e} ; 32.2 ] tr l tr 
I l t 
Det l tr 
[ seed ] tr 
\ Ma mor 2 17.2 
D Od giniar | 23.0 3 5.3 
| vn |} ! tr i tl 
Black be l t 
Beetle ( eopter l Ur 4 ul 
Ur ect 2 ] tr 


good in few areas, and only 20.4 percent of the volume was composed of this 


food. Some wild cultivated apples were eaten, also, as a pomace made up 12.3 
percent of the volume for the seri oI scats 
lr ven scats that had been dropped in the spring of 1940, acorn remains 
made up 44.7 percent of the volume and white-tailed deer (Odocoileus vii 
anus) hair made up 23 percent The deer occurrence probably represented 


carrion, for many of these animals died of starvation during the previous winter) 
Analysis of eight seats collected during the summer revealed that wax and bees 


constituted 34.5 percent ol the volum« Woodchuck (Marmota monaa re- 








30 JOURNAL OF MAMMALOGY 


mains made up 17.2 percent of the volume; wild cherry, 15.8 percent; blackberry 
(Rubus sp.) seeds, 13.8 percent; and wild cultivated apple pomace, 9.6 percent. 
In obtaining apples from trees, the bear usually does a crude job of pruning: the 
feeding bear pulls the branches in to the tree, twisting, bruising, and breaking 
them. Corn (Zea mays) was recorded only once and then as a trace, although 
each year the Pennsylvania Game Commission gets reports concerning bears that 
learn to eat and like ear corn in the milk stage. Bears acquiring the corn-eating 
habit do considerable damage to cornfields in some areas. 

Fifteen fall and winter scats were collected in 1940 (Table 4). The apple crop 
in 1940 was one of the greatest in the history of apple raising in Pennsylvania 
and the wild apple trees likewise produced an abundant crop. Wild grapes 
(Vitis spp.) were also abundant in 1940. Remains of these two fruits made up 
31.1 percent and 34.5 percent, respectively, of the total volume of the above 
mentioned scats. The acorn crop was light and the remains of acorns composed 
23.6 percent of the volume in 1940. The hair of white-tailed deer made up 5.3 
percent of the volum« (The deer were probably eaten as carrion obtained as 


1 result of crippling losses during the deer-hunting season. 


TaBie 5.—Contents of 7 bear stomachs taken in November 1939 and November 1940 


F STO 


MACHS PERCEN 
WHICH FOUND 


Acorns (Quercus spp 5 


) 55.6 
Deer (Odocoileus virginianu 3 43.0 
Apples (Pyrus mal l l 
Leaves and twig 1 t 
3ees (Hymenoptera l t 


R. L. Watts collected six freshly dropped seats in Aroostock County, Maine, 
in October 1938. The remains of beechnuts made up 61.1 percent of the volume 
of these scats. The bulk of the residue consisted of unidentified vegetation and 
grasses. It is interesting to note that only 6.4 percent of the volume of Pennsyl- 
vania bear scats was composed of beechnuts that fall and winter. This merely 
points out the fact that certain food species may produce heavily in some areas 
and, at the same time, be almost absent in othe regions. Cottam, Nelson, 
and Clarke (1939), in reporting on the foods of the black bear on the Georg 
Washington National Forest, Virginia, during November and December 1935 
1938, did not record beechnuts, but reported acorns as the most often taken food. 

Three bear stomachs were collected in Pennsylvania in November 1939; fou 
more were collected in November 1940. No conclusions can be drawn from 
such : 


i small series, but an analysis is presented in table 5 for general interest. 


SUMMARY AND DISCUSSION 


The analyses show that the summer scats, 1938-1940, contained five pre- 
dominant species. Wild cherries made up 52.7 percent of the volume; acorns, 
12.6 percent; wax and bees, 11.5 percent; woodchuck, 5.7 percent; and black- 
berry, 4.6 percent 
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The material found in fall and winter scats, 1937-1940, included acorns, 36.3 
percent; beechnuts, 31.1 percent; apples, 10.9 percent; and wild grapes, 9.2 
percent. 

Scat material collected in spring was not sufficient to warrant discussion. 


Comparatively few plant species produce food that is available to bears during 


the fall, winter, and early spring. At present, four groups of plants in Pennsyl- 
ania are sufficiently abundant and productive to provide food over much of 

the bear range during the dormant months, these being the oaks, beech, apples, 
nd grapes. The oaks and beech are by far the most important, but the beech 
3 a very unstable producer, and the oaks do not produce heavily each year 


\t one time the chestnut (Castanea dentata) probably filled the gap, particularly 


in years when beechnuts and acorns were scarce. Apples are an important 
food, especially when they carry the load through years of unfavorable pro- 
duction of other species. Apple trees are found throughout Pennsylvania 
forests, along old logging roads and around abandoned homesteads. The trees 


} 


long the trails and roads originated from seeds of apple cores thrown to the side 
woods workers during earlier logging operations. Pennsylvania has many 
areas of beech that will begin to produce nuts in a few years. As the years go 

y, greater crops of beech mast will be produced during favorable mast years. 
To a smaller degree, this can also be said for the oaks. Grape and apple pro- 
duction will probably decline because such spec ies are crowded out by climax 
forest species. 

Wild cherries appear to be the most important summer food of bears in 
Pennsylvania. Our foresters should consider the cherry as an important forest 
tree, not necessarily for its timber value, but because it is a part of abalanced 
biotic community. The bear is only one species that utilizes the cherry. Many 


other mammals and scores of birds get part of their sustenance from this source. 
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COMPARISON OF TREE CUTTINGS OF SIX BEAVER COLONIES IN 
ALLEGANY STATE PARK, NEW YORK 


By AutBert R. SHapte, Atma M. Navutu, Epwarp C. GgEsE 
AND Tuomas 8. AusTIN 


The lack of much definite information on food and tree cutting activities of 
the beavers led the senior author in 1937 to begin observations on a new colony. 
The first data taken involved only the one colony (Shadle and Austin, 1939), 
but to June 3, 1941, information on five more colonies has been obtained and 
a comparison of all these data is the basis for this paper. 

The time involved in the data varies from 49 months each in colonies one, two, 
and three; 14 months in number four; 13 months in number five; 8 months in 
colony number six. The total time of all six colonies amounts to 182 months 
or fifteen years and two months of colony activity. 

CUTTINGS PER COLONY 

The total recorded cuttings of the six colonies (Table 1) amount to 5,424 
trees having a diameter of 1 to 17 inches across the cut stump. Nothing less 
than one inch in diameter was counted and, because of this limitation on the 
measurement of material recorded, the results given here represent a minimum 
rather than the maximum of the cutting done. While the bark and leaves 
form by far the greater portion of the beavers’ food material, not all of the food 
value of the cuttings is utilized, as measured by Aldous (1938). This waste of 
food material may be due to several factors: (a) trees may fall in such a position 
that the beaver cannot use them; (b) trunks may be too large to handle and the 
bark so corky that younger, more desirable food is taken instead; (c) limbs and 
trunks may be used in lodge building and damming without removal of the 
food material; (d) so much material is cut at times that drying out spoils its 
food value before it is used. 

It is impossible to determine the exact amount of cuttings used for food, the 
amount wasted, the amount used in lodge and dam construction and in repair 
work. Because (a) no satisfactory method is available for measuring the bark- 
and-leaf food value in relation to the diameter of the tree, (b) and because the 
volume of the tree is of little aid in estimating its food’value and (c) because 
beyond a diameter of five inches, the greater the diameter of the tree, the greater 
will usually be the trunk waste, one is left mainly with the comparison of the 
different genera of trees cut, the numbers of trees per genus, and the diameters 
of the trees cut. The number and size of individual beavers per colony, the 
location of the colony, as in colony number two, the kinds and the sizes of the 
trees present, and the amount of wasted food material, all are important factors 
in determining the amount of cutting done by a colony. 


COLONY NUMBER ONE 


This colony started in an area having plenty of Populus and Salix and 25 or 
more other genera of trees common to the region. During 49 months, 1,584 trees 














I vn” 
I LITYIUD]AUL | 

V 199 VY 
t snunid 
8 snuidivg 
9T ros 
SIT snyndod 

8 
If t, 6 °PO 





uny 19 yen) jadd 19 “ON 





6 

0 

0 

8Z9 
I S2]IUDULD J] 
I vbns_ J, 
£ snafig 
£ 499} 
6 LatYIUD]AUL | 
6I SNUNL] 
OF snuidiv 
O9T rps 
Z6E snyndogd 

tl 
If, “¢ euNn[ oF x 

yoolg 

Q0uvly JaMO7T $ "ON 


yLO X MIA s YLDT 





I SNUILDA J 
I vbns,] 
I DIILT 
és SNUIT 
Q snuni 


8 t) FULDULD FT 





yLY IUD) ru | 











tz snuidsv,) 

87 199} 

rE xrypgy 

ce pynjag 

ZOE snjndog 
‘e ounf 03 OF, Ye Fy 
: OF ON 

















Re 
9181 
NUILDAY 
snifig 
DYL 
snul) 
viss¢ 


joupu H 
sn bv J 
snun Ld 

a LDS 
vbns,] 
vniog 
jounjauy 
199} 


: npndog 





snuidsny9 
























a | 

81 

eI 

CcIl 

I SNUILDL J 
| SnuUu d 
8 snp dod 
ros 
DunT 
vbns J, 
el vfisseQ 
oe S1JIULDULD J] 
tt snbv 4 
et LaLYIUD] AU Y 
4 OL CE § | 
CS snUunt 
CFI 490 
OFZ snuidsv 

65 

If, ‘¢ eunf 07 LE 





fo s6u227ny 








70290 


OAT 


Zsl 
81Z 
Z0E 


£6¢ 


pdwo ) 








I 


vbns J 


] IULDULD FT 


199} 
sn bv J 
nun Ld] 
pjynjag 


rvs’ 


| pLYIUD) us V 


snuidsvy) 


snyndog 








Auojoo 10d Bvi9uery 


S}ND 9ISVM JUDIIO 


S}ND BISUM 


[FIOL 








NOW] NI GAIL 


LLV(] 








34 JOURNAL OF MAMMALOGY 


of 10 genera have been cut. The first six genera are Populus, 593; Carpinu 
302: Amelanchier, 278: Salix, 182: Betula, 68; and Prunus, 56. As the first 
four have been practically exhausted, the beavers are turning more and mors 
to Be tula. Fagus. Acer. ete. 

] 


During this time eight young have been produced by the original pai 


COLONY NUMBER TWO 


} 


This colony is located on a small, deep, artificial lake, the high banks of whicl 
make an excellent site for a bank lodge, and bank burrows. Since deep wat: 
is always available for food storage, there is no need for dam construction. The 
Populus supply here consisted of only eight trees, and a very sparse supply of 
Salix grew at the east end of the lake. This lack of poplar and willow w 
caused by the preliminary destruction of trees and brush on the lake bed wher 
it was prepared and the flooding of the area to a depth of over 20 feet 

This colony is unusual in several ways: (1) Lacking Populus and Saliz, it 
used much greater numbers of twelve other genera for food; (2) no damning 
operations were ever undertaken and not more than 15 cubic feet of material 
were ever used on the single bank lodge, thus all the cuttings were probably used 
for food; (3) Carpinus, 240; Acer, 145; Prunus, 85; and Betula, 74, were the mail 
food supply from the 14 genera of trees used ; (4) the small number of cuttings (715 
in 49 months is due to, (a) the presence of only two adult beavers and (b) 1 
necessity for damming and building activities. The total, 715 cuttings, is mue! 
less than half the cuttings made by colonies one and three in the same lengt! 
of time. (5) No young were ever seen at this colony although it was unde 


continual observation each summer. Since no young were produced, and sincé 


the diet was quite lacking in the two important food plants, the point is suggested 


that an element essential for reproduction may be lacking in their food supply 


Tf 


If these beavers are of the same sex, they are living within half : mile of 


another colony and there is ample opportunity for the selection of mates. 
The general activities and reactions of the two were similar to those of oth 


known pairs and it is believed that these two also are a pair. 


COLONY NUMBER THREI 


This colony had a plentiful supply of many kinds of trees, and of the 15 gene 
used there were 1,876 trees, the largest number cut by any colony. Since ther 
were plenty of Populus and Salix present and many of the poplars were larg 
ones (7”-15” diam.), the numerical order of the cuttings was rather unusual. 
It was Carpinus, 648; Populus, 424; Acer, 215; Amelanchier, 170; Betula, 106 
and Tsuga, 103. The comparatively large number of hemlock cut, and th 


ne 
i} 


degree to which th bark had been stripped :rom the roots and as hig! as 
could reach on the trunks, seemed amplk evidence of the use of hemlock bark 


for food. Trees were often completely skinned at the base and killed, although 
| 


they were not always cut down. 
The large number of Carpinus cut by this colon: is rather striking and was 
mentioned in an earlier paper (Shadle and Austin, op. cit 


The number of beavers in this colony is not known. 
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COLONY NUMBER FOUR 
Tl mall area in which this colony settled was well supplied with Populus, 
Salix and the usual other genera were present. Of the 472 trees, Populus, 
302, formed the main source of cuttings, but Betula, 35; Salix, 34: Acer, 28: 
Carpi S 24: {melancl Li a 23: and six othe r genera have been used. A decided 
nce to Populus is shown and the nmrst SIx gen ra on the general preference 
lso the first six on this list. This colony probably has enough material 
n in this location only about two years, for the poplar is almost entirely 
le and they must soon turn to other less desirable food trees or seek a 
location 
Ther ve] two adults and two voung in this colon’ 
COLONY NUMBER FIVI 
| ndant supply of poplar and large willows is evident in the cutting-list 
} colon, Of the 628 cuttings. Pop 392: Salix. 160: and Ca ‘Pinus, 
make up 90 percent of the cuttings. Nine genera were used 
COLONY NUMBEI Tx 
TI lor settled in September and promptly built a long dam and a lodge 
n eight months have cut 149 trees. Here Popul 115; and Salix, 16, 


rnish As percent ot the total cuttings 


DISCUSSION 


The importance of “availabilitv’’ (Hamilton. 1939) in the determination of 


food supply stands out prominently here (Table 2) and, while 17 genera 
nd probably 25 species of trees were used, 7 genera furnished 93 percent of the 

tings. Two genera, Populus (33.8 percent) and Carpinus (23.1 percent 
supplied 56.9 percent ol the total of 5,424 cuttings The large percentage of 
Carp compared with Salix (9 percent) was due to two factors: (a) most of 

Sa used was less than one inch in diameter, and (b) small amounts of 
Sa were available in colonies nos. 2, 4, and 6. 


In the numerical list of cuttings Carpinus was first in two colonies, second it 


hird in two and fifth in one. In no other lists except Shadle and Austin 
939) has Ca “‘pinus or Amelanchier been cited as important items in beaver 
od, but the high percentages of these two genera and the great amounts of 


peeled branches found indicate that they are much used for food, as well as for 
mstruction at Allegany State Park, N. Y. 
These findings substantiate Bradt’s contention (1938) that, “It is seldom 
sible to distinguish between various usages of material,’’ such as food, con- 
ruction, ana re pall of lodges and dams, because of the inability to determine 


the dennit nounts used for each item. In these data the cuttings include a 


J 


range of trees, but again “their preferences are for a comparatively 


small number of trees’ (Bradt, op. cit.). This numerical list as an order of 


rence, Populus. Carpin is, Amelanchie 2 Salix. Ace - Betula. and Prunus, 


differs slightly both from Bradt’s (op. cit.) ‘‘aspen group, maples, and willows,” 


adle and Austin’s (op. cit.) “poplar, willow, shadbush, ironwood and 


and irom Sh 
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cherry.” 


placing Salix in second place. 
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In the latter list, both large and small willows were included when 


By the same calculations Saliz would be in 
second or third place in the present list, instead of fourth place. 


Where plenty 


of Populus and large Salix are present, they occur in this order of preferencs 
7 ; 


as in colonies five and six. 


the preference list. 


Small size of much of the willow taken often modifies 








TABLE 2.—T ree Cuttings of Siz Beaver Colonies Compared By Genera! 
OLONIE SOTA : 
ENERA OF TREE PER _ 
No.1 | No.2 | N Ne No No om 
Populus 593 8 424 302 392 115 1834 33.8 
Carpinus 302 | 240 | 643 24 40 8 1257 23.1 
Amelanchier 278 43 170 23 9 ] 524 9. 
Saliz 182 9 96 34 160 16 497 9.0 
Acer 47 145 15 28 3 } 442 8.0 
Betula 68 74 106 35 l 284 5.2 
Prunu 6 85 66 ¢ 19 4 236 12 
Tsuga zZ 12 103 l ] 119 2.0 
Fagu 53 43 17 113 2.0 
Hamamel 3 32 16 ) ] 67 1.2 
Ostrya 13 9 22 0.4 
Tilia 9 2 1] 0.2 
Ulmu 6 { 
Pyru 2 5 
Pinu l 2 3 
Frazinu l l l 3 
Picea ] ] 
Total cuts per colon. 1584 715 1S7¢ 172 628 149 5424 100 
Genera per colony 10 14 15 12 v 7 
Waste cut 19 13 38 2 0 } if 
Approx. time in mont! 49) 49 49 13 8 
Total number of genera cut by all six colonic f 
1 Data to June 3, 1941 
In the Superior National Forest, Aldous (1938) found the order of preferen: 
aspen, white birch, alder and willow 
It is quite generally believed that only rarel when other food is scarcé 
coniferous material used as food and Seton (1909) says that the beaver “ne 
is known to eat any part of a coniferous tre 
To the contrary, Warren (1927) states that he has found ‘‘numerous lodge 
pol pines trom which the beaver have removed some of the bark, even wh 
other food was close at hand.” He conclude that the beaver makes I 
more use of the conifer bark than it has been supposed to do.”’ Our observations 


with regard to the use of the conifers is decidedly in agreement with Warren 
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imerous hemlocks were found, both cut and uncut, where the bark had been 
moved from the base of the tree and stripped as high as the strength of the 
ark strand would permit the beaver to tear it loose. The stripping of the bark 
as also carried along the roots even to a distance of two to four feet from the 
use. This method of stripping the bark off the trunk and roots is similiar to 
at described by Warren and, since this is the way in which food material is 


usual] handled and since none of the hemlock bark was seen about the lodges 


ums, it was believed that it was probably used as food. Although this was 


served in most of the colonies, colony number three showed more of this evi- 


ence than any of the others 


TABLE 3 Beaver cuttings as per gen and size distribution 
‘ 
— 
9 | 476) 810) 282) 478) 330) 110) 136) 49) 65) 60 | 16) 7|4);211)3 1 1 | 2830/52 
2-2 { 3) 130; 17) 6 7 54 35 54 ) = 31213 1211/22.3 
28 77 ) 2 29 40; 16) Ii 8; 2 2; 1 520) 9.6 
7 22 2 ] 24 ] 8 } l 207| 5.4 
) 11¢ 4 ] 6 9 bd 7 2 164) 3.0 
{ U } 2} 12 9 1 136) 2.5 
7-7 Ss ] 5 5 ; 73) 1.3 
S-§ } i} 14 2 62) 1.1 
) l l ] 38 
U ”) ] ] l 8 
iv) ] 12 
ale. ~ 22 
; l 11 
) t 6 
] 
1834/1257| 524) 497) 442/ 284) 236) 119) 113) 67) 22) 11 6} 5 3| 3 1} 5424 
nas ‘Waste Cuts” is recorded the number « cut trees which fell in such 
position that the beaver could not utilize then The comparatively open 
{ { in this area ha resulted in a low percentage OI waste The percentages 
te per colony varied from 0.0 percent to 2.5 percent with an average of 
recent for the total cuttings of all six colonies. The largest percentage 
> wi = + oy boon ware 9 4 rm} ' oe mvt TS b] | 
In an coiony, at any time, Was 9.4 ihis represents a remarkably low 
one considers that Aldou yp. cit.) gives aspen 29 percent and white 
2z per “complete waste.’ Bradt op. cu states that in heavy 
GS OF M , metimes nearly half of the cut in a given acre are lodged 


Aldou op. ¢ formulated a method of determining the amount of food 
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available in the twigs and bark of Populus and Alnus trees in the winter condi- 
tion. While trees are in leaf the amount of leaves taken with the bark and 
twigs would modify more or less the available food material, so that a correction 
should be made from Aldous’ figures when the trees are cut and used during 
the leaf bearing period. This will be the subject of a later study. 

\ chart of the cuttings per genus arranged according to diameter of stump 
(Table 3) gave the following figures as to the size distribution of the cuttings 


t I RCENTA 

1 in 2830 52.1 

2 in. 1211 22.3 

3 in. 520 9.6 

4 in. 297 5.4 

5 in. 164 3.0 

All larger diams. 102 7.6 


Of the 5,424 trees, 4,041 or 74.4 percent were less than three inches in diametet 
1,561 or 84 percent were less than four inches in diameter. Only 7.6 percent 


had a diameter of six inches or more. 


SUMMARY 


1. The tree cuttings of six colonies of beavers in Allegany State Park, New 
York, involving a sum total of 15 years and 2 months of colony activity, ar 
compared. 

2. The total cuttings amounted to 5,424 trees, measuring from 1 to 17 inches 
in diameter. 

3. A total of 17 genera of trees was cut for food, construction, and repair. 

t. Two genera, Populus and Carpinus, furnished 56.9 percent of the total 
cuttings. 

5. Seven genera in the following order of preference, Populus, Carpinus, Ame- 
lanchier, Salix, Acer, Betula, and Prunus, furnished 93 percent of the total 
cuttings. 

6. As the depletion of the preferred genera progresses, the gradual shift to 
the less desirable genera is evident. 

7. Two genera, Carpinus and Amelanchier, prominent on this list, are not 
mentioned on the other lists except that of Shadle and Austin (1939). 

8. Contrary to a prevalent idea that conifers are not used as food, T’suga 
bark appears to be a definite source of food in these colonies. 

9. The total “waste cuts’ of the 5,424 cuttings of all six colonies amount to 
76 trees, 1.4 percent of all trees felled. 

10. Of 5,424 trees, 4,041 or 74.4 percent were under three inches in diameter; 
1,561 or 84 percent were less than four inches in diameter; 402 trees or 7.6 percent 


were six inches or more in diameter. 
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WEIGHT DATA ON FIVE WHALES 


By Dantet P. Qurrine 


During the summer of 1941, Dr. George Crile of the Cleveland Clinic Founda- 
n organized an expedition to Fields Landing, California, for the purpose of 
making anatomical observations and securing weight data on whales. The 
party making up the expedition were Dr. and Mrs. Crile, James Barrett, and 
D. P. Quiring 

\ haling station is maintained at Fields Landing and with the cooperation 
staff it was possibl to take five whales in 12 days. Three of these animals 
vere humpback whales (Megaptera nodosa Bonn), one was a sperm whale (Phy- 


catodon Linne), and one was a finback (Balae noplera physal is Linne). 


BODY WEIGHTS 


f a whale. 


Obviously it is difficult to determine accurately the body weight « 
Whalers generally follow the rule of assigning one ton of weight per lineal foot 


estimating the bodv weight of adult whales. We used this rule for weight 


estimation of four specimens. This procedure appears to be fairly accurate for 
humpback; the girth of the animal is relatively large in comparison to its 


ngth, and the body undergoes an abrupt tapering toward the tail. The sperm 
hale, on the other hand, shows a much greate1 degree of streamlining, giving 


animal a relatively lesser girth for a given length. Our sperm and hump- 





ck whales ranged in length from 41 to 46 feet The finback, on the other 

id, 1 ured 71 feet in length. It was decided to make an actual body 

veight determination of this animal. For this undertaking, we had the com- 

ete cooperation of the whaling station staff under direction of Mr. A. D. Me- 

Brid anager of the station. Without such aid the task would have been 
noasibl 

Two Fairbanks-Morse platform scales of 1000 pounds capacity, and one 

i] dynamometer of 600 pounds capacity were employed. Small glands 

eighed on a Chatillon autopsy scak The weights were carefully recorded 

( us, and th entiré task was acco nplished in two days. The whaling 

nped blubber and muscle, disarticulated the animal in the usual man- 

ner, and sectioned the tissues into pieces convenient to handl Body fluid and 

od loss were considerable, and estimates wert made for this loss. The weather 
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was cool and the sky overcast during this period, and the tissues did not suffer any 
undue drying. 

The procedure in flensing is quite specific. The chief flenser directs a series 
of cuts through the blubber following the long axis of the body. The blubber 
is removed in long strips with a power winch, one or two flensers freeing the 
tissue as the winch peels it from the underlying muscle. Included with the 
blubber is the outer skin layer. Following removal of the blubber, the mus- 
cular layer is taken off in a similar manner. The head is next removed by 
disarticulation at the atlas and the thorax is opened by sectioning the ribs. Thi 
entire visceral mass is removed from the carcass by attaching a cable around thi 
upper end of the trachea and esophagus and pulling the mass from its bod) 
attachments with the winch while the flenser frees the tissues. Ribs and verte- 
brae are next disarticulated. Blubber, muscle, and viscera are cut into manage- 
able fractions. Muscle is placed in a cooler at once, while blubber, fat, and 
skeleton are placed into proper rendering tanks. Liver and heart are likewis 
sectioned and cooled immediately. Muscle and liver apparently find a read) 
market as dog and mink food. 

Following are the weights (Table 1) of various parts of the five whales taken 
With exception of body weights of the first four specimens, all represent actual 
weight determinations. There are some regretable gaps in gland and orgar 
weight columns. In some instances harpoon and bomb injuries made it im 
possible to approach an accurate weight determination. Certain gaps appeat 
also in the adrenal weights, due to our inability to find these glands in all cases 

It 


to Mr. A. D. McBride of the whaling station males dominate in the catch at 


- 


vill be noted that with one exception the animals are males. According 


Fields Landing; the female finback proved an exception. Apparently thes 
males travel singly or in small groups, for usually but a single specimen was 


seen or taken on a given day. 


BRAIN 


The most striking feature of the whale brain is its absolute size. This varied 
in our specimens from 5,288 to 8,325 grams (11.66 to 18.35 pounds) fresh weight, 
without the dura. The dura itself is unlike the dura of any other animal in ow 
experienc¢ It may best be described as a soft cushion varying from a thin 
1/8 inch layer dorsally to a thickness of over two inches along the floor of th 
brain. The cushion consists of a maze of blood vessels that represent a con 
tinuation of the vast vascular sponge around the spinal cord. This spong) 
mass passes through the neural canal of axis and atlas, thence through the 
great foramen magnum and continues as the dur: 

It appears that the whale brain receives the greater amount of its blood supply 
through this network of vessels passing upward into the neural canal, although 
the carotids send sizable branches, at least in the sperm whale, to the floor oi 
the brain where an anastomosis with elements passing along the neural canal 
apparently takes place. No distinct circle of Willis is observable, however 


The spinal cord appears quite lost in the vascular tissue surrounding it. A 
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comparison of the spinal cord ol whal . horse, and man taken at comparable 
point shows the following diameters: 
Ira ‘ Vertica 
Whale 1.4 « 1.4 ec 
Mar 1.8 en 1.3 em 
H 2.6 1.3 em 
rt} oots of the optic. triger ’ ig nd accesso I ippear prom 
, the fic of the s1 hale hrair lr root e pro ed bv dural 
1 ti } 


I 14 15 1] 13 f 71 ft 
1 39,916 10,823 kg 7,195 kg 9,000 kg 59,394 kg 
RB \\ 
R28 ONO Ih 0.000 It 8? 000 li 86.000 It 130,942 lb 
210 ke 0.350 ke 0.732 kg 
2 66 Ib 0.77 lbs 1.614 lbs 
2.960 ke § 237 ke 0.800 kg 3.970 ke 
if 
6.52 Il 7.13 lb 1.76 lbs 8.752 lbs 
7 6.800 ke 7.229 kg 5.288 kg 8.338 kg 8.325 kg 
TAT [5.04 | 11.66 lbs 18.49 Ik 18.353 Ibs 
192 ke 209 ke 
Kid 
424 lbs 161 lbs 
363 ke 635 kg 176 kg 120 kg 809 kg 
800 Ib 1400 Ib 1050 lbs 925 lbs 1783 lbs 
181 kg 193 kg 214 kg 126 kg 382 kg 
He 
400 lbs 125 lbs 472 lbs 277 lbs 842 lbs 


394 keg 


868 lbs 
6.041 kg 6.800 kg 
Spleer 
13.33 lbs 15 lbs 
0.980 keg 0.290 ke 1.720 ke 
2.16 lbs 0.64 lbs 3.792 lbs 
’ venty per cent was allowed for blood and body fluids for this specimen 
leeves tending outward some distance from the brain proper. Tributar 


arteries from the carotids, which enter the brain near the optic chiasma, ar 
likewise provided with dural sheaths One notable difference between the brain 
of the sperm whale and that of humpback and finback whales is the relative 
difference in the size of the cerebellum. In the four baleen whales the cerebellum 
forms am enormous mass poste rior to and somewhat ventral to the cerebrum In 
the sperm whale it is completely hidden by the cerebrum and in a sperm whale 
brain which weighed 8,388 grams in the preserved condition it had a volume less 
than half that in the hump and finback whales 


We evaluated the degree of cephalization of these five whales and compared 
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them with the porpoise and six white whales taken in earlier expeditions. By 
applying the power equation y = b-x* (see Quiring, 1941) to this problem, it is 
observed that the cetacean brain follows a fundamental law of growth common 
to the vertebrates. By using a k-value of .54, the constant for brain weight 
relative to body weight, the following values were observed: 

b VALUE 


NO ANIMAL SEX CEPHALIZATION 
| JEFFICIEN 


l Humpback m. 1.858 
2 Humpback m. 1.946 " ee 
es . saleen whales 
3 Humpback m. 1.884 
4 | Finback a | 1.831 
| 
5 Sperm whale m. 2.314 1) 
6 White whales m. 212 Toothed whales 


‘ Porpoise 


The last three groups are toothed whales and show a higher degree of cephaliza- 
tion as measured by this scale than do the baleen whales. This difference in 
cephalization between Odotontoceti and Mystacoe ti appears to be significant 


and may possibly be correlated with differences in food habits and behavior 


pattern. 


THYROID GLAND 


The thyroid gland is about the most accessible gland of the whale’s body. It 
lies in the usual mammalian position at the head of the trachea. The blo¢ 
supply enters chiefly through superior and inferior thyroid arteries with a venous 
network ventral and caudal to the gland carrying the blood away. The weight 
of the gland varies in ow specimens from 800 to 3970 grams, although it is 
possible that we did not secure the entire gland in the case of the smallest 
specimen. The lowest weight was recorded in the sperm whale, the highest u 


the great finback. 


Histologically the gland shows an interesting structure. Great colloidal areas 
in stained specimens give the appearance of quiescent glands. The secreting 
epithelium generally shows a low columnar pattern when stained with hemo- 
toxylin and eosin. In certain areas, chiefly near the margins of the thyroid 
gland, the secreting epithelial cell layers appear to be separate d and blood capil- 
laries have entered into these areas. Apparently the more minute vasculariza- 
tion is accomplished in this manner. This vascular pattern appears as an addi- 
tion to tl usual capillary distribution betwee adj: ent follicles. 


ADRENAL GLANDS 














QUIRING—WEIGHT DATA ON WHALES 43 


are oval-shaped in outline. In breadth they ranged from three and one-half to 
five and one-half inches; in length from six to nine inches. In thickness the in- 
dividual glands varied from eight-tenths to one inch at the point of greatest thick- 
ness to three-eighths of an inch near the margins. The gland is covered by a 
tough capsule through which blood vessels and nerves penetrate; a definite 
hilus is not discernible. The medullary portion appears well centered in the 
gland. Whether a secondary capsule separates the medulla from the cortex has 
not as yet been determined. The innervation of the gland does not appear to be 


very extensive and no adrenal ganglia were noted on or near the surface of the 


gland. The blood supply consists of several vessels penetrating the gland at 


KIDNEY 


The kidneys varied in weight from 424 to 461 pounds for the two specimens 
that we weighed. In the other cases extensive mutilation had occurred by the 


TABLE 2.—Additional weight data on finback whale 
kK POUNDS 
Stomac! 310 
Ir tine 1,009 
Diaphragn 250 
Muscle 9,863 
Tongue 1 , 227 
Fat and Muscle Bits 12,391 
Blubber 11,603 
Skeletor 8,913 
Uterus and Oviducts 103 
Uvaries 5.150 





explosion of the bombs and hence accurate weights could not be taken. It isa 


} | 
lahnlate ¢ +} + 
10 


ilate type of kidney with the ureter draining the gland at its caudal end. 


LIVER 
Th 


iteral and one small median lobes. A gallbladder was not found. A typical 


he 


liver is the largest single gland in the body. It is tri-lobed with two large 


a 
patic portal system is present The gland itself is a firm consistent mass 
provided with a heavy connective tissue capsule. It lies well forward against 
the inferior surface of the diaphragm. The weight showed considerable varia- 
tion ranging from 800 to 1400 pounds in animals of comparable body weight. In 


the 71 foot finback the liver weighed 1783 pounds. 


HEART 


The heart is centrally placed and exhibits the typical four-chambered mam- 
malian pattern on external examination. The apex is greatly rounded. The 
ventricular walls varied from three to seven inches in thickness in the relaxed 
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state. At the bend of the aortic arch a definite bulb-like dilatation was ob- 
served in all the specimens. The aorta was 3/4 of an inch thick at its origin. 
A detailed dissection of the heart is in progress. 


LUNGS 
The lung is a massive organ over seven feet long in large specimens. Right 
and left lobes appear to be of equal size, correlated with the central position of 
the heart. Unfortunately the tissues were congested with blood and sea-wate1 
in all save one specimen; it was difficult therefore to secure accurate lung weights. 
SPLEEN 


The spleen is surprisingly small considering the great size of the animal. In 


view of the great variations in size of the spleen in our common animals, it is 
difficult to state what the normal size of this organ is in almost any form. In 
TaBLe 3.—Breakdown of skeletal weight 


KILOGRAM 


Total rib weight 1,276 2,814 
fail vertebra and tail fin 301 664 
Scapula flukes, part of head 523 1,154 
Lower jaw 762 680 
one in head 1,961 + 323 
Baleen 484 1,068 
Vertebrac 3,605 7,948 
Total 8,912 19,651 
the adult horse it ranged from 3,000 to 5,000 grams. In two whale specimens it 


weighed 6,045 grams in a humpback and 6,800 grams in the finback 


EYES 


The ey ol the spe rm whale is about 1/3 the weight of the finback eyt Vhether 
this is correlated with the behavior of the animals we cannot state 


REPRODUCTIVE ORGANS 


With one exception all our animals were males. The penis, housed normall) 
in an integumental sheath, varied from five feet to eight feet four inches long i1 
these specimens. The testes were internal and weighed 4,220 grams as compared 
with 18,160 grams of testes taken from a 14,640 pound elephant in our collection 

In the female finback, which was non-pregnant, uterus, ovaries, and oviducts 
weighed 215 pounds. The ovaries alone weighed 5,150 grams. 

Tables 2 and ¢ 


ing the intestinal organs was weighed separaté 


give additional weights of finback tissues. Body fat surround- 


from the blubber that was 
distributed outside th hod cavity. The fresh skeleton freed of muscle and 
, 


tissue but not dried made up 14 percent of the total weight. The tongue aloné 


account d tor 2 percent ol the body weight. 
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A TECHNIQUE FOR MARKING MAMMALS 
By ArtHuR H. Coo 
mammalian life history study, it is highly desirable to be able to mark 
dual mammals so that they may be identified at a later dat To meet 
d, several techniqu have been suggested, but none has been entirely 
"| req ents ¢ I ing technique may be 
oll 

It should not iz e pelt of fur-be mm 

Z | houl T t } rt] ? 
| hould mal permanent iden ! l 
I hould be humans 

7 | cation sli ( ( me I ( ?) pm 

( e identification should be easi] nd quickly applied 

7. Materials should be inexpens 

| | Ti 1937 opost me ( or m: { oung muskrats for 

1d) In use, an aluminum tag was inserted through the skin that 

( tl houlder blad« as here the tag ild be |e likely to get in the 

nad ( ld leo | ( r oF Tine ? el ) Te ti ] no iTS claws 9 
t nn must { elt f | ( would be 
he mu were old enot be aggre th may result if 
7 | or ( 0 } } Oo ( Ing { Ine this 
the o g 9 een 12 115 da 

1938) suggestes nding tech or markiny fter learn 

I Se tul ta ( ni nam | would slo ign 
ears Che me oO suiting fro! Brad expt entation, re 

he use of straight line numl circular numl were marred 
obscured, due to the shedding or sloughing away of the scaly surface adjacent 
curves and angles.”’ For this particular speci proposal has merit in 
It Can De ecogeniz lat: } tlm the investig [t fails, howe Bi 
ppel ould be unable to determine, unless speci | inst! ted, the 

iber of the mammal or the origin of the mar! 

\ido 1Vv4u yroposed that the webs on the rear teet of beavers could be 
Le and with the use of ; code, é larg numb ol beavers could be marked 
yp ould likely overlook the punched holes, but if he did notice them, they 

iid mean little to him Furthermore beavers frequent] tear the webs, and 


Ashbrook (1936) listed various techniques tor marking 


tt¢ 


it ypscured. 


vere to follow marking, recognition marks might be « 
wild animals such as 


ing, toe clipping, and ear tagging. Of these, the last most nearly meets 











rU 


t be applied to certain small-eared 


the require ments, but unfortunately, it cannot | 
mammals 
Che me ( here-in-after described seems to meet the above mentioned 
qu lifications Chis method makes use o m | tag which encircles the Achil- 
le tend ndo lea see figures 1 and 2 inu the pointed arm of the 
tag is forced through the skin just in front of Achilles’ tendon. Then the two 
rms of the tag are rotated to the rear and sealed together. Sealing is accom- 
plished b S} tool supplied | the tag 
[wo kinds of tags have been used during the experiment, monel metal an 
luminui The monel metal is much hard ( subject to removal b 
chewing rl luminum tag, on the other han to irritate less, and as 
result, tl ounds made by tagging heals m« pidly when aluminum is used 





Attached tag encircling 


Fic. 1. Lerr.—Type of tag used; Fic. 2. Ricu 
the tendon of Achille 
Gerberg 


Sketches by E. J 


l and gray foxes, opossums, and skunks have been marked 


To date muskrats, red 
i Cottontail rabbits, hares, beavers and the small rodents 


by this procedure. 
und deer can b ‘ear tagged 


might also be identified in this manner. Raccoons 
more successfully 
The mammals used for experimentation lost no weight in spite of inflammation 


Death occurred but once 


and swelling This ma be attributed to the en 
muscle tissue within the seal. 
f E. J. Haas of the National Band 


I wish to acknowledge the helpful assistance of 


and Tag Company in connection with these experiments 


closure of part of the 
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NOTES ON THE MAMMALS OF SOUTH AND CENTRAL WEST BAFFIN 
ISLAND 


Special interest is attached to the fauna of central west Baffin Island owing 
to the absence of Eskimos on this coast from Bowman Bay northward to a camp 
50 miles north of Piling, a distance of about 300 miles in a straight line. 
Although it is possible that occasional spring hunting journe’ ; have been made 
[glulik Eskimos nearly, if not quite, to Piling from 1935 on, and although a 

' of earibou hunting Eskimos from Pangnirtung (on Cumberland Sound. 
east Baffin Island) visited Taverner Bay in 1938, it is unlikely that the game has 
been appr ciablv affected The north coast of Foxe P ninsula also has been 
rely visited by Eskimos, at least in recent vea1 The same is true of the 


Lake Nettilling area, except near its eastern end In 1937-38, Foxe Peninsula 


natives camped at the southern end of the lake, but during the winter of 1938-39 
caribou were scarce there and the Eskimos moved to Cumberland Sound Thus 
tl long stretch of coast ha been a natural game sanctuary tor perhaps a 


Owing to the extreme flatness of the coast, there probably never have been 
permane! Kskimo camp between Bowman Bay and Taverner Bay; but the 
numerous rock structures show that the coast between there and Piling once 
suppo! ! a considerable population. When or why the region was deserted 
cannot be proved, but a failure of the caribou is the most likely reason. In the 
summer of 1940, Iglulik Eskimos were said to be at Piling; in the spring of 1941, 
some of them visited Cape Dorset to trade. Thus it appears that this coast may 
be inhabited once more. These natives belong mostly to the Aivilingmiut 
branch of the Iglulik Eskimos who moved northward from Repulse Bay about 
1936 because of the growing scarcity of game. Compared with the eastern 
Baffin Islanders, they ar primarily walrus and caribou hunters. Since walrus 

nearly oO completely absent from the central west Baffin coast, it is to be 


expected that if more than a few families make t 


1 


.eir abode there, the caribou 
will rapidly be exterminated from the coastal area within a few years, unless 
steps are taken to prevent unnecessary slaughter. 

As an illustration of the waste that may occur where caribou are plentiful, | 
should mention that when I was away from Hantzsch River in the fall of 1938, 
an Eskimo killed 30 caribou within half a mile from our tent; but they were so 
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plentiful that he thought it unnecessary to cache them, for more could be ob- 
tained later. On my return, most of the meat had been eaten by gulls, foxes, 
and other animals. This is no exception. 

The following accounts are based upon notes and observations made between 
July 1938, when we left Cape Dorset, and September 1940 when we arrived at 
Iglulik. In 1939 we made winter journeys from Hantzsch River to Piling, and 
up Hantzsch River as far as it could be traced. In 1939-40 we left Taverner 
Bay on December 19, and made a round trip to Cape Dorset, Cape Dorchester, 
Chorbak Inlet, and Pangnirtung by way of Bowman Bay and Lake Nettilling. 
We returned to Taverner Bay in March. On the way to Hantzsch River in 
1938, we stopped for periods of one day to two weeks at Nuwata, near Cape 
Dorchester, 50 miles south of the Koukdjuak River, and at the Koukdjauk 
tiver. Between September 12 and 28, 1939, we made a boat trip to Wordie 
Bay with numerous halts on the way. We spent most of the summer of 1939 
at Taverner Bay. In late July, we took one boat trip to the Koukdjuak River 
with landings at several places on the return journey, and another to Hantzsch 
tiver in September. We spent the summer of 1940 up to August 4 between 
Taverner Bay and the Koukdjuak River. On August 4, we left Taverner Bay 
for Iglulik, making several stops, including two of more than a week each south 
of Piling. North and west of there we also stopped several times, but for not 
more than a day. Besides those mentioned above, we made many other short 


trips within 30 to 40 miles of our camps at Hantzsch River and Taverner Bay. 


PREVIOUS EXPLORATION 

Some portions of the coast from Bowman Bay and Piling, with which this 
paper chiefly deals, were previously visited: Koukdjuak River to Wordie Bay in 
1910-11 by Hantzsch (1913); Koukdjuak River in 1926 by Soper (1928); Bow- 
man Bay to Hantzsch River in 1929 by Soper (1930); Bowman Bay in 1927 by 
the Putnam Expedition (Putnam 1928); Piling in 1937 by Bray (1928) and G 
W. Rowley, and in 1939 by P. D. Baird. So far as the present paper is con- 
cerned, Hantzsch’s (1913) work is the most important, as he spent about 9 
months in the region under discussion. Soper’s report (1928) is the only other 
work that deals with mammals. 


TOPOGRAPHY 

The greater part of Foxe Peninsula consists of low granite ridges interspersed 
with grassland. Toward the south coast there is less grass, and the hills rise 
to about 1,000 feet. A grassy plain, broken only by erratic boulders, stretches 
northward from Bowman Bay to Taverner Bay. From there to Piling, the land 
is similar to that of the northern part of Foxe Peninsula, with low ridges and 
grassland predominating; in a few places, hills, rising to about 300 feet, run out 
toward the sea. Inland, the land is rougher, with more hills and rocks and less 
grass. North of Piling, the country is more hilly and rocky, but Baird Penin- 
sula, Bray, Kock, and Rowley islands and most of Munk Island are low with 
limestone ridges interspersed with patches of grassland. Low land also occurs 
north of Munk Island. 
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SPECIES ACCOUNTS 


Rangifer articus (Richardson), Barren Ground Caribou 


Distribution and Numbers, observed on the Central West Coast in 1988.—On our way north 
1938, the first caribou, about 12 altogether, were seen near the Koukdjuak River, but as 
only one previous landing had been made, there may have been some on the coast farther 
south. After our arrival at Hantzsch River on August 26, they were numerous and I believe 


that on no day did Sandy (our Eskimo) or I walk for an hour or two without seeing them. 





y nearly 300, or about 18 a day, were seen between that date and September 12, w 
my wife and I left to go up the coast by boat 
Farther north the caribou were more numerous than th« d been at Hantzscl 
lthough Sandy reported that there was a considerable increase there soon after we 
At the north end of H f sight betweer pte } 
nd 28 and every hou ng up to 25 passed within 15 
of the I While ther e was no decrease before we left 
no ot time did é Id, caln inter weather, caril 
diffic upproac d, contrary to Soper’s obser s (1928, p. 69), I should s 
tl re tam ins but I agree w t lepends on tl l 
influer iby t \ ! S f wolves, and other fac 
[h no data for October 1-14, } Sand vhile tr lling south to Chorkt I 
+} lat » hal he mo } - no eke til | 2 41 Bowman B ' At tl 
time. ] 20 miles up Hantzsch River without seeing fr cks. From that « 
no ti ‘ n in tl icinity of Hantzsch Rin till the following sprit S 
}29 T) ng | r r ywiIrne ; . ear 9 ‘ | 
nortl P P ugh % i } ract 
ul lr vir hat tl 1 I I least par he } 
sumt These di g lso ob ) [weedsmuir Islands, al 
O1 ip Hant Riv M no t for the first 151 
tl lually ir 1 nt fart} rl vere p l 
That only al 100 caribou w een on tl rgely to the rougl 
cour 
Che first tz near tk yu f Hant R M 
ree ¢ vere se¢ During Jur 1 Jul 139 vere freq 
the north end of 7 B Ithough they wv » nu Har R 
the preceding f All tl were observed closely ¢« for the sex to be d Q 
vere large bus I showed a tendency to move t he south along the « 
W lso indicated by t tr s in tl 1 along the shor In August car 
nume! t the north end of Taverner Bay witha slig predor ince of does AtH 
B } seemed less ple ful tl in the precedir é 
940.—In April. caril track ere about as numer f Soper Highland 
preceding I On J 28, the first caribou were s¢ ! ‘ camp 20 miles nortl 
Koukd Riv but ittle earl s ral had I the south end of Taver 
n ut 15 n inland along vestern ¢ Soper Highland. Some of tl 
inland were d including two with faw1 No does seen on the co soutl 
verner Ba‘ Ithough two h faw? vere seer } it} de on July 23 \ 
tame ¢ the w to Pilir between August 4 and 21. fres . , — . 
ft mars d in some places herds were observed; tl he is every rea I 
that the ere about numerous all along the co . nd Hantzscl early S¢ 
‘ 19 
U I southe shore of Baird Peninsul ) 80 caribou in three d 
Hart B we s neither caribou nor summer droppings, although winter on 
numerou Chere we met Eskimos and from them learned th although no ec " 
there in summer, they would be numerous lat« Che Hudson’s Bay Compan} S 
ger at Igloolik said that during the previous winter caribou had been numerous on the B 
Island side of Fury and Heela Strait 
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immediately south of Piling. North of Piling, the country is more hilly and the small amount 
of grassland may well account for their absence in summer 

Corporal McInnis of the R.C.M.P (Soper, 1928 p. 68) says that large herds of caribou 
migrate north in the spring from Melville Peninsula across Fury and Heela straits: on the 
north shore they divide for the summer. some going east, the others west. Although I be- 


lieve that some animals still do cross there, I know of no record of large numbers crossing and 


n 


no mention of it is made by Richardson (1825), or. so faras I: 


m aware, by Parry (1824) or 
Lyon (1824 So McInnis’ statement is probably 





misinterpretation of an Eskimo report. 
It was presumably by way of Melville Peninsula, however that caribou first arrived on Baffin 


Island, and one is te mpted t » speculate whether the movements of the east coast herds n 





not be a recapitulation of the tral migrations 


lr ances 


Sufficient evidence is not available to prove that a regular northwest movement of caril 
takes place alor g the coast in the fal] but, if the movement is not northwest, it must I 


l 
} 


land in the south, and seaward in the north The increase of carib 1 around Hantzsch River 


l li 





and to the north of there, toward the end of September 1938 may have been due to an early 


movement from the flat land before the more general move ment toward the northwest beg 





it may have been the culmination of a summer movement toward the coas 
Sex Segregation and Herding Although does and bucks were sometimes obs« rved feed 
together during the summer, they invariably acted in lependently when disturbed. The 
true mixed herd w 18 seen in 1938 on Septemb«s r 16 and on September 14 in 1939 Tl 
smaller bucks were the first to join the females and the does without fawns the first to join 
he mal By the end of September, most bucks and does w re in mixed herds. Unless 
ecidentally separated, fawns remained with their mothers intil at least one year old; 
was quit isual to see, as late s Septemb«e r 10, a doe wit! fawn of that year and on of the 
year previous, presumably her When the mixed herds formed, the female vearlings oined 
them, but many of the yearling males w undered about alone, or in twos and threes Che 


females usually bear offspring at the en l of their second \ 


! rn I 1 Ve 


Near Hantzsch River, both does and bucks were found throughout the summer. Near 
the south end of Wordie Bay from Septemb« r 12, when we arrived, until September 15. ther 
were no females, although more than 50 males were seen Except for two does seen o1 


July 23, only maies were on the low land at 





averner Bay, and to the south as far as the Ko 
djuak, from the first arrival of the caribou until August, and even later in the southern part 


The segregation of male S at Wordie Bay may have been local und te mporary but at laverner 


Bay the absence of does was not | both years Accordingly it may be presumed normal 
it 18 perhaps associated with the extremely flat and marshy nature of the country N 


was confined to the females, but they considerably outnumber d the males at the north end 











of Taverner Bay during mid-August lhe bucks in the areas of segregation were near) 
full grown 

Coinciding with the appearance of mixed herds was a increase in the size of the ) 
from about S to 30 The t vo largest | rds n imbered a littl ver 40 One w ~ I M 
bout 30 miles inland, the other in late September near the co On September 27, 1938 
about 120 caribou were seen g1 izing together in an area of about two square miles, but this 
‘ 1 aggregate of several herds t separated d 1 Single animal f [ 

n ull times, but most frequently in the summe1 [hey were usually mal 

I? l Most regrettably, no « uunt was made of the relative proportion of do¢ wit! 
nd withor lawns, but [ should ¢ stimate that half of those over two years of age had fawns 
in Augus Che largest does were those most often without fawns. Over the whole period 
of observation, as many males as females were seen but during the fall when the herds wer 
mixed, there was a distinct preponderance of the latter This, if general, would be sufficient 
to « t the yearlings, and give a 25 per cent increase, which would probably be reduced t 


<0 per cent by wolves or other agencies before thev reached breed 


ing a 


ore 
Shedding and Growth of Coat and Antlers, and Accumulation of Fat.—My observations ot 
the growth of antlers were closely in accord with those of Soper 1928, pp 70-71), altho 


the antlers of the big males appeared to be developed rather earlier than the dates he gives 
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or instance, the antlers of a large buck observed on May 25 were about two feet long, and 


several seen on June 6 were considerably farther advanced It was further noticed that the 
sung bueks resembled the does in the time of growth of the antlers and shedding of the 
velvet. The larger bucks began to shed their velvet one or two weeks before the females, 


ind their antlers were usually clean by the end of September. Sometimes the 


eald hair. while the d 





velvet re- 
ains in a dried condition on the antlers of fawns until they are shed \ fawn was collected 
this condition as late as April 7; the same was noted by Hantzsch (1913, p. 149 
The new coat appears later on the small males than on the large, and still later on the 
males Thus, by the « nd of July , most of the | rger bucks were almost or comple tely free 


does did not reach a similar condition until the middle of August. The 











ns are most suitable for inside clothing immediately after the old hair has been lost and 
jutsi le clotl ing about two wee ks later, varying somewhat with individual taste of the 
Hantzsch (1913, p. 146) gives the second half of August as the date at which skins 
best, but undoubtedly he was referring to the females and the smaller males, as the hair 
t] kin of the larger bucks would then be too heavy for all but sleeping skins. This 
is stressing, as there is a closed season on caribou in the N est Territories from 
larch 1 to August 31. Only a few of the smaller does are suitable for inside clothing during 
on and, of course, these are tl nimals that should be protected. In June and 
rly Jul hen tl t is shed, tl kin of even the largest bucks is thin and papery, but it 
i s in weigl the hair g he s from f nimals have the strongest 
ll but the t be a ¢ l bl riatior ts condition in two other 
; } f hi npoarent 
Th lividual I ol yr of the | I | I ked yng the yvounger 
} fullgrown! ( ve I I \ l nintt! ipe of the antlers 
| nsideral ( I 128, p. 72 
On J 6. the larvas varble fi larg le and on the 
th they wen Bas h. 1913. p. 145 There 
I more lat Le ski | fe 1 mo I ll grown 
! nim Chis 1 be assor I l TY hich the hair is 
h the relatiy tnes 3 lef he grubs are usually neat 
| h is the fatt nal A ve } O scars « ny number up 
ee tally J averal hund 
\ | te Marcl ( id of f, flesh was much wasted; this condition 
througho t v1 H t 19] p. 146)1 } } males |} | 
} } ‘ lof O har Oy y ] } 7 heagings to for early ag 
] 1 ~ ’ | e 1] ’ le o 
lee] } ; } thiy +} | e does ¥ 
ae Q , 
Lepus arcticus Ross, Arctic H 
D Hare I yt y] I I ne Vv Baffin coas vherever th 
I t ro¢ pro} t I ir ! Lhe si hat cons ite 
H 1913. 1 150-15 ! | irly 1 ero No hares were 
} nad hetwe 4 } R | 4 a g t immer! 
SE¢ iurir ne t ors en | ut i the granite 
~ QUS | hl) 
\] Y I merical rl on trot ) e, per S Irrespectly rf the season, 
( to be local and neitl Baffin nor elsewhere have I noted any pro- 
] Thus, in plac ie har re nu rous in 1933-35 on Southampton 
lso num«s 137-38 : the s was noted on the north side of Frozen 
; LOSE a7 i again in 1940 On ti ther I id, Clarke 1938, p. 68), states that 
S sul ng the most remarkable.’”’ I have never seen more than 
| ) n but Fre } 35) s 60 of them seattered about the hillsides near 
‘ rssuag, Cockb i d, on June 14, 1924 











0 = 

Dp 

| rir 
| LI 
4 
\ 

} 

‘ 
Not « 
f 10 
e Tall 
Phe 


rt 
hat 


Ter ¢ 
ri ti 
Sey 
il sr 
pDnr 
rt 

tf? 


s trim 


uc 


MAMMALO 


d « 


tter d 


were 
he } 


note 


} eal ety r Ir 
‘ y el ’ 
DI ‘ 
Har R 
it } hel har 
_ ] re T 

mber, when their whit 
yw -ire grour V1 

ch of danger ar i! ‘ 
m all a oe 


ronatus 


; } 
ed 


ther lemmings nor the 





saffin Island as 


sa mal 





, and y 


rernret 
r 
been worn allsummer. Kw 
11 
Sound |! do not undergo « 
tl have su spring 
lly, the sk é S 
ndfuls from t 1 
} T Co T Se eT ) f 
, 
_ ke hef 
upton Is 
, 1 , 
solut t ‘ 
r show ar Si ! 
loud, nas I 
minutos the mnther eas 
/ tT} 
\ l I 
afraid 
< I wer Stl 
rding t the s ] 
ntil pproacl | h 20 
er ct T make the 
t+ to rur From Mar 
ait on the } . 
Lemming 
From Aug s 
Chen in late M 2 
two or thi 
n l spell iy } 
id. Intl I J 
1, but by M : 
t numbers 
es during tl N 
rth of Har R i 
intil the end of J 
eT S en e} I I 
re ecc } t Ar I 
September 17, 19 t 
QA Phere 
B or to S 
1913 : ya 
herefo be 
land: ther } 
icks of mort U are 
1 popul 10 LO.00f 
es, or fewer t w 
estimate (Clar Qe (8 
erence in ti l i 














MANNING——-MAMMALS OF BAFFIN ISLAND or 


~ 


caribou popul ition, the proportion of wolves to caribou would be slightly greater This is 
natural in an area where man’s effect has been small 

Effect on the Caribou.—One wolf caught at Hantzsch River was thin; the others, which 
probably belonged to the same group, were fat, two especially so Although troublesome, 
the wolves did not rob an appreciable amount from our caches, so, since there were no signs 
of lemming or ptarmigan, their food must have been caribou or hare, and I rather doubt the 
ibility of wolves to catch many of the latter A dog doing an ordinary amount of work needs 
one medium-sized caribou every 25 days to keep him in good condition ; a wolf from its larger 
size might be expect d to need one every 20 days, or, allowing for some extra food in the 
kee pa wolf in good condition 


Many being thin, Clarke’s estimate (1938, p. 109) of 11 caribou killed each year by one wolf 


summer months, 15 caribou a year [his should be sufficient to 
is probably correct, if only those that reach breeding age are included. There is, however, 


so little meat on the fawns that should thre or four be killed innually ind the weathered 





skulls of small caribou were rather numerous) it would bring the total back to 15. Also, 
some carcasses may be partly devoured by foxes and wolverines when permanently or tempo- 
rily abandoned by the wolves. On this basis, I should estimate that 2,000 caribou over 
one year old are killed annually by wolves in the area under discussion. This is just the 
r | estimated to reach that age, but probably the total caribou population was under 
estimated. Clarke (1938, pp. 103, 109) considers that on the mainland the wolves account 
one little more than half of the vearlv increase of caribou Although wolves may under 
l litions kill a number of caribou about equal to the annual increase, if, as seems 

ne t] re only able to kill the old and defective animals and a few young or lost 
fawns, they will not prevent an area carrying the maximum population for which food is 


Color of the Fur.—All the specimens taken were white on the flanks and belly. One 





ad 


red guard hairs down the back, another, blac und one was white all over except for grayish 
lerfu Only one dark wolf was seer rt < rather dark yellowish-red, but was 
nsiderably lighter belov 


Alopex lagopus innuitus (Merriam), Arctic Fox 


th 1938 and 1939 foxes were very numerous until the beginning of November when 
her rked decrease in the number of t1 s, especially south of Hantzsch River 
H ’s notes 1913, pp 153 155 indi< te simil r decreas which he ascribed to the 
f ptarmigan and lemming. Even in the fall of 1938 and 1939 when foxes were 
is, lemmings were extremely scarce and ptarmigan not common. As at other places, 
é y go out on the pack ice, but I think a number also follow the caribou for 
tl f the carcasses left by the wolves. We saw no tracks on the flat land between 
ivi 3 und Bowman Bay in 1939, but h a condition might not hold in a good lem- 
Some traders consider that the encouragement given to trapping by the recent establish- 
ment of trading posts in North Baffin, Melville Peninsula, and North Somerset Island will 
itch in South Baffin; but at present the extent to which foxes migrate is a very 

le point tl 1 only be settled by organized marking 
} sometimes speculation as to the relationship between a disease that periodically 
thre yurths of the Eskimo dogs and the fluctuation of the fox population, but in the 
vo instance given be low, there was no ynnection Che most s« rious dog epidemic I have 
nv he spring of 1934 (Manning, 1936, p. 235) on Southampton Island. This was 
definitely carried from the mainland by visiting dog teams, and the fox catch on the island 
s above average both during the preceding and following winters In the winter of 1936 
7 no dog disease on the island, but although foxes were plentiful in the early fall, 
t ch was poor, apparently owing to a sickness among them just before the trap 
ping s nere was no serious d 84 dis ise on the island between 1934 und 1941 The 

137 -38 was a very good fox season theré 
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Mustela arctica semplei Sutton and Hamilton, Eastern Arctic Weasel 


During the winter of 1938-39, weasels were extremely numerous between Taverner Bay 
and Piling ; they were also said to be numerous on Foxe Peninsula that year But in the 
winter of 1939-40, we did not see a track anywhere. I have noticed on Southampton Island 
that the maximum and minimum points of the weasel cycle are much more sharply marked 
than those of the ycle and the increase and decrease are more rapid 


As lemmings a rmigan were very scarce in the winter of 1938-39, the weasels must 








either have ki s or existed by scavaging. I have only once seen the marks whers 


scuffle had occurred between a weasel and a } 
temporarily. Sometimes weasels, after having d 
disappear, presumably moving, although there is ample meat left. This indicates that they 


1are Then, the hare had escaped, at least 
lived in a meat cache for two or three weeks 


have no difficulty in obtaining food. Weasels live in holes among the rocks and it is therefor 


unlikely that many would ever be found between Taverner Bay and Bowman Bay 


Gulo luscus (Linnaeus), Wolverine 


Freuchen (1935, p. 100) remarks that according to the Eskimos there were no wolver 


on Baffin Island “20 years ago,’’ but that they have crossed Fury and Heecla Strait in recent 


‘ I 
Q7 


) 
‘ 


times and bred in large numbers. Hantzsch makes no mention of them. Kumlien 


p 53) states that ‘““There are stories of some kind of animal that from the descriptions giver 


by some [Eskimo of Cumberland Sound] may be Gulo, but others say it is only the commor 
dog.”’ Soper (1928, pp. 32-33) says that a skin of one was traded at Pond Inlet (northwest 


of Baffin Island) and that another animal was killed at Cumberland Sound in the 





track at the south end of Amadjuak Lake in 1936 Anderson (1935 


p. 88) was informed that wolverines were fairly common around Pond Inlet and that thr 


Soper himself s: 





were traded there in 1927-28. In 1938, wolverine tracks were frequent from 10 miles sout! 


1 to Wordie Bay, particularly in the fall. Although always 


single, they were more numerous than the wolf tracks. In February 1939, we saw a tra 


I 
of Hantzsch River northwa 





near Piling and one on the Tweedsmuir Islands We saw no tracks elsewhere on Baffir 


Island. Five specimens were taken in traps, which they avoided with no more sagacity 
than the white fox. This is so different from the usual description of their behavior, tl 
indicates lack of experience with man and traps The Eskimos Say that they are gré 
wanderers (cf. Freuchen, 1935, p. 100 lhe specimens taken were in good condition, | 
without fat. The hair was clean and free of grease, so it is unlikely that they were attracte 


by the carcass of any marine animal. We found no wolverine in 1939 after March, and none 
in the winter of 1939-40 Possibly this was associated with the absence of weasels 
In mild weather, a fox will often escape from a tr: 


by breaking off its leg; wolves 





caught by a single toe, by leaving the toe behind; but I caught two wolverines alive and on 


dead he ld only by a toe Se veral broke the rather smi ll traps that wert used or t le st 


twice the number would have been caught 


Thalarctos maritimus (Phipps), Polar Bea 


Only nine bears, including two cubs, were seen; they were distributed between B 


Peninsula and Taverner Bay. There was also one track in the mud south of the Koukd 
River. Bears are not very common around the coast of Foxe Peninsula, although in most 
years seven or eight are killed near Cape Dorchester. Hantzsch (1913, p. 155) saw or 
tracks on the west coast, and Soper (1928, pp. 29-31) does not mention any As b 

also scarce on the west side of Foxe Basin their abundaz yn the north-e t coast oI 
ampton Island is surprising, particularly as both species of seals were found to be 1 


scarce there 


Ss 
at 
| 


Delphinapterus leucas (Pallas 


A school of white whales was seen in Taverner Bay on August 3, 1939, and in late July 194 


They were not seen elsewhere on the west coast 
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Grampus orca Linnaeus, Killer Whale 


it two miles from land a little north of I 


untzsch River, we observed, for more than 
of an hour, two black, triangular objects that moved parallel with the shore, diving 
sionally Chey could hardly be other than the fins of killer whales, although I know of 


ther record from Foxe Basi They are not uncommon in Hudson Strait, but I know of 
} 


Phoca hispida Schreber, Ringed Seal 


} y mme Ringed seals were scat in the sea bordering the flat land. 
vhere they were neither particularly numerous nor scarce. Most were seen between 
rner Bay and Hantzsch River. One seal seen about 2 miles up the Koukdjuak River 

belonged to this species W inte he extreme roughness of the ice from Bow- 
Bay to Parry Point prevented winter observations. Hantzsch (1913, pp. 158-159 
after Novem! both at the floe and under the ics He 
the lack of smooth ice as the re n for tl scarcity in the latter plac Spring 


SI ice 81 fficiently smooth for the seals to bask on between Bowman Bay ind Hantzsch 





At the latter place they were first seen on the ice or A pril 17; s« me had probably been 
» earlier From then until May 26, we never saw more than 15 together on the 12 square 
smooth ice in the bay There probably d have been more later Fewer seals 
in 1940, but it is doubtful if the decrease was due to the hunting carried on the 
S sI ng The ve ry sn 1] mount of smoot] e between Bowman Bay and Wordie 
eals to migrate north in tl nter. especially those females that will be 
r g the spring Probably large numbe1 f seals would be found on the smooth ice 
W B Clarke Sound, and Piling B 
Cize The verage estimated weight of the 25 hot in the neighborhood of Hantzscl 
ell over 100 pounds Hantzsch (1913, p. 158) also remarks on the large size of the 
5 xe Basi Probably, however, they no larger than seals at other places where 
rely hunted ‘here is marked variation in size even in sexually mature individ 
the does not appear to be a great difference in the size of the sexes For the most 
he first seals to come up I pring larg d the females outnumber 
The alver iat ; +} voung of the’ : re rarelv seen on the ice before June 
the ice in the fall arc é ha ro 1 the flesh of some of the males is ther 
| Dunbar (1941, p. 150) shows that the food of ringed seals consists almost entirely 
rustacea, at least throughout the summer months My observations, al 
g s be his out for all months of the yea Presumably, however, those seals 
g il e Nettilling must « fish, whicl ling to statements le by Eskimos to 
} 1] t 1590 es the case 
iv chs of seals shot on the ice in the spring (May and June) are usually empty, 
ticeahl eduction of the fat during tl nth of May suggests a period of partial 
sting In September, and probably also in August, their stomachs are bulging with small 
I that the condition of seals in September described by Dunbar (1941, p. 152-153 


Clyde Inlet (N. E. Baffin Island) is either an exception or confined to those seals living 





‘ = = DT f f re yé ~~ 
Between the beginning of June and the end of August most of the larger seals sink if shot 
elv that there is much difference between the salinity of the water in August and 
but the period during which seal ll sink roughly coincides with the time they 
r thinnest I think, therefore, that they sink owing to their thinness and not 
luced salinity of the water as sugges Stefansso1 196), although this 
nave contributing effect whicl ould | I ip ce ¢ the fresh water had 
I n opportunity to become thoroughly mixed, as, for instance, in long inlets, and even 
mo pen bays in calm weathe is well mongst pack ice 
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Erignathus barbatus (Erxleben), Bearded Seal 


In summer, bearded seals were more numerous between Bowman Bay and Wordie Bay 





than on any other similar length of coast with which I am familiar (i.e. west Hudson Bay 








west Foxe Basin, and the sea surrounding Southampton Island They were most numerous 
between the Koukdjuak and Hantzsch rivers, and sometimes on fine days, three or four heads 
could be counted simultaneously. Along the flat coast they outnumbered the ringed seals 
and were sometimes seen in as little as four feet of water. Between the end of J ily tl 

middle of September eight in all were shot. The stomachs of all were almost empty except 


for parasites. They were all large and quite fat; each yielded about 13 gallons of blubber 


None were seen during the winter as the floe was rarely visited, but Hantzsch (1913, p. 15¢ 


says they were “observed rather commonly at our winter camp”’, which was a little nortl 
of Hantzsch Rive: 
Odobenus rosmarus (Linnaeus) Atlantic Walrus 
Although we saw no walruses from the time we left Cape Dorset in 1938 until we arrive 
in Frozen Strait in 1940 after sailing around the northern shore of Fox Basin, they are in 


around Igloolik Islar 


ilabsence ofice. W 


4 


some seasons, partic n the spring and fall, 


Our failure to see any there in 1940 was probably duc 





ruses are often common in the neighborhood of Cape 1 in 1938 the Eskimos there 
had obtained a number nearly sufficient for their winter dog food as earlv as mid-Jul) Ir 
the winter of 1939-40 also they were well supplied. There appears to be no reason why ¥ 
ruses should not occur on the Baffin coast between these districts, but there is no record 


such occurren 


LITERATURE CITED 
AnpERSON, R. M. 1935. Mammals of the Eastern Arctic and Hudson Bay, pp. 67-108, 
8 pls., 1 map Canada’s istern Arctic, its History, Resources, Popul 


and Administratior Assembled by W. C. Bethune for the Northwest Territories 











Bray, REYNOLD. 1938 he Times, May 16, pp. 15-16 (two columns), 4 photographs 
Dunpar,M.J. 1941. On the Food of Seals in the Canadian Eastern Arctic, Canad Jour 
Res., vol. 19 pp. 150-155, 2 tabl 
FREUCHEN, Perer. 1935. Field Notes and Biological Observations, pp. 68-278 Rey 
of the Fifth Thule Expedition 1921-24, vol. 2, nos. 4 and 5. Mammals. By 
Magnus Degerb¢l and Peter Freuchet Gyldendalske Boghandel, Copenhager 
Hantzscu, BerHnarp. 1913. ‘‘Beobachtungen iibs l Sdugetiere von Baffins 
‘Observations on the Mammals of Baffin’s Land’’ n introduct t 
P. Matschi Sitzungsberichte der Gesellschaft Natu hende I | 
Berlin, 1913, no. 2. pp. 141-160. (Quoted from MS translation by M.B.andR.M. | 
Anderson, 1927, using original paging 
KuMLIEN, Lupwik 1679. Contributions to the Natural History of Arctic Amer 
in Connection with the Gowgate Polar Expedition 1877-78. U. 8. N Mus 
Bull. 15, 179 pp 
Lyon, G. I 1824 | Private Journal of Captain G. F. Lyon on H.M.S. “‘Hecla’’ during | 
the rece ge of disco under Cap Part 1468 pp., 7 p 
John Murr Londo1 
MANNIN(¢ T. & 1936 som \otes on Southampto Is] | Geograp! Jou SS 
pp. 232-242. 4 pls., 2 maps 
Parry, WILLIAM Epwat 182 Journal « set 1 voyage for the discove N 
west Passage from the Atlantic to the Pacific performed in the years 1821-22-2 
in His Majesty’s Ships Fury and Hecla. 571 pp., 31 pls.,4 maps. John Murt 
London 
PutnaM, GEORGE PALME! 1928. The Putnam Baffin Island Expedition. The Geogray 


Rev., vol. 18, pp. 1-40, 37 fig., 1 pl. (map 











SCHWARZ AND SCHWARZ—HOUSE MOUSE 59 


RicHARDSON, JOHN. 1825. Account of the quadrupeds and birds, Zoological Appendix 


1, pp. 202-397. Appendix to Captain Parry’s Journal of a second voyage for 
discovery of a North-west Passag the years 1821-22-23. John Murray 
Lond 
g I 1928. A } , { Baffin Island. N a 
( B r 3. | } 15 r 7 nl l fig r t 
Explor I Per l long the w coast of Baffin Islar 
G I R 1. 2 397-424, 2 2 may 
S \ ALMUR. 192 ry y of five years in the polar 
: 784 pp., 68 pls., { Me) Co., New ¥ . 
j ( { i 1 a) 


WILD AND COMMENSAL STOCKS OF THE HOUSE MOUSI 


1e Mic belonging 
the species Mus muscul Linnas Between 4,000 and 5,000 specimen 

n examined in the British Museum (Natural History), London: the 1 
$. National Museum, and the collection of the U. 8. Biological Surveys, Wast 
ngton, D.C.; the American Museum of Natural History, New York; and the 


Museum of Comparative Zoology at Harvard College. Cambridge. Mass. The 


( ufforded by the divisional heads of these institutions are gratefull 
edged \ small number of specimens fr Ireland was loaned by D1 


O’Mahony, Dublin, and from northern Germany by Dr. K. Zimmerman: 


Berlir Material bred in the genetics laboratory, both skins and living animals. 
made available by Dr. L. C. Dunn, of Columbia University, New York: 
Dr. L. R. Dice, of the University of Michigan, Ann Arbor; and Dr. E. Caspari 


Lafayette College, Easton, P: \ comprehensive manuscript dealing witl 





t! material had been ready for a considerable time, but it was not possil le to 
published under the present condition A condensed account of the 
I est S given in this papt 
vild stoel fou different types of the specie VU musculu Linnae 

| edistinguished. These are: M.m.wagneri Eversmann, M.m.spicilegus Petényi 

V m.mancnu Thomas and Vn spretu | itaste 
| VM .m. spretus is known in the wild stage onh The other three have developed 
) ensals which are in some way connected with human habitation and 
Ol vhich follow the migration of man, but under suitable conditions 


ecome feral and return to more or less wild habits 


Characters common to all the wild forms are medium size and a tail always 
shorter than the length of the head and bod In all of them the lower side is 
ith or without dark underfur and there is a distinct line of demarcation 

een the upype und lowe Sl le 
In th commensals, certain trends of evolution e found that are common to 


oi then The first is an elongation of the tail, which in many instances 
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r than the head and body. A change of pattern, best de- 


scribed in terms of the various alleles of the agouti factor, is also of general 


occurrence 
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the pattern of the commensals corresponds to alleles of this series 


ve than those found in the wild types In the third instance there 
e of intensity in the phaeomelanin; here as well more recessive, 








are found in the commensals than in the wild forms. Finally the 
commensal shows the well known changes characteristic of captit 
tic mammals, 7.e. a reduction in bulk of the face, and of the siz 
teeth: in certain highlv advanced pes there is a tendency to have 
rie e! Ll by the pp nm the las molars 
ible range o riation in siz ound in the commensal! T 
not necessaril col n ( racte \ iation in the ar ount 
ntrolled 1 wa\ The most ad need commensals cat tl 
e allele of tl 70 tor and, the ore, are darker than the less 
commensals and the corresponding wild types. There oc 
oI va ion in the a ( la ho This in sed ‘ 
be dominant (Zimmermann, 1935, and in litt its variation is 
wit commensali In the par ies, it oecu n it 
itation, and also in localized populatior ‘noschia 
the ld na ¢ mme}T y ) T ‘ th, 1? } aT ye} 
METHOD OF QUO Io 
‘id repetition i 1 of synon full reference ( 
; nar lishe + 194 ri ) ri found I 
p by Trouess 1897), Mil 1912), and ] 
the the 00} en under lit ure cit Phe 
labl Titles of all the y quoted in the te ire @ 
Group of Mus musculus wagneri Eversmann 
W ) 
| 848 
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um 89, optimum (from variation 


head and body 
tio (- band bod x 100 


tail 
1um for tail-ratio varies in different 
t m for males is 125-130, for females 





Shansi) where it is 130-135 for males. 


the optimun is greater in the females 
nee 1 irkestar Sinkiang und the 
I is less than that for the males 


135-140. females 


ountains 
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and 


equal 
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Che tail is longer (males 85-90, 90-95, females 85-90, 90-95) than the head and body. Ir 
wagneri, the tail-ratio is never below 100, and goes up to 165, which means that in wagner 
the tail length is almost constantly shorter, in many cases very much shorter, and never 
longer than the length of the head and body. The ground color in bactrianus is always ochr 


ceous, with the buffy mutant found in wagneri completely absent. 


3. Mus musculus homourus Hodgson (1845 
Vus homoourus Hodgson, Ann. Mag. Nat. Hist., ser. 1, vol. 15, p. 268, 1845 


Synonyms .—nipalen Hodgson (nom. nud 1841), darjilingensis Hodgson (1849 
kakhyenensi Anderson 1878), caroli Bonhot« 1902), o ensi Kloss (1921 , forn san 
Kuroda (1925), tantillus G. M. Allen (1927), taiwanus Horikawa (1929), boninensis Kuroda 
1930 

Type locality Central Nepal 

Distribution.—Southern slope of the Himalayan range, grading into M. m. bactrianus i 
the west near the Indus River, going up to altitudes of 10,000 feet. Eastern range extending 


» Burma, Siam, northern Indochina, and southern China, about as far north as the Tsinlit 
It occurs on the islands of the Riu-Kiu group, but is not found in Japan proper 


Isolated populations of this type are known from the Nilgiri mountains in southern It 





nd from Java (‘‘o ensi’’); an outdoor type 

( Back tawny or cinnal grizzled or s sed h black; belly whit g 

with slaty underfur; | of demar lly distir witl yell fl 

sent; tail bicolored, rather dark above, frequently with black tip; feet comp! | 
r with the metacarp ls and meta I ls buf bre I ears pale brow1 

Dimension S riable according to locali He nd body : maximum : mal 9 
f le 103 (Ladal males, 80; female 83 (Sikki males, 69; females, 70 (BI 
/UaTs Optimum: males, 70-75; females 80-85 (Ladal males, 70-75; femal OU-Do 
75-80 (Sikkir mal 55-60 : femal 5-60 (Bhut Duar lail-ratic opti I S 
85-90. 95-100 : femal 90-95 Ihe ficures f tail oth constant fo ll popul , 
ee | 

Differential diagn WV. m. hon i highl iriable for g 
ndividual and local. Except in the west where it grades into | 
ground color occurs, hon is distinguished from bactrianus by peng 
tawny or cinnamor \ populatic liffers fr t 7 ls 

without dark underf on tl bel nd tf t re el 
iduals with a greater a ul bl or he t 

V ] tut Bivtl 18590 

/ Tytlert Blyth, Jour. As. S Jengal, v 28, pt. 2 296, 1859 

T'ype localit Del Dun, Himalay iv l dP ces, Ind 

distributior Wester hal f th Ind plains, « I tl Indus Riv: gl I 

bar further ¢ indo p 
Sac taw r niv grizzl " bh] } hraceous. with tl} fur 
: line of demarcation indistinct; tail fairly pale, partic rly below, darker 
bl ish towards the tip, not distinctly bicolored; feet far as, and including, the 1 
( nd metatarsal »chraceous buff, toes whit ears brow! 

Dimension Head and body : maximum ; males, 97 ; females, 106; optimum for boths 
75-80 lail-rati variable; variation, males, 104-91; females, 105-90; optimum, males 
75-80 (Palanpur), 80-85 and 90-95 (Gwalior), 95-100 (Punjab, Rohilkhand) ; females, 85-% 

Palanpur), 90-95 (Gwalior), 100-105 (Punjab, Rohilkh 
D fferential diagno Distinguished from M. m. bactrianus by the ground color, whic! 
ny instead of ochraceous; by the color of the belly, which is ochraceous-tawr st 
white b th ibsenc ( aust net demarcation betweer the b ck and the belly ; and by the 
I of sexual differentiat in size, wher in bac mn the males average distinct 
s than tl femal 
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lus urbanus Hodgson (1845 


7 Hodgson, Ann Mag Nat. Hist , ser. 1, vol 








lubiu Hodgs« n (1845). culoru A ndersor 1878 
ity — Katmandu, Nepal 
r Eastern part of the Himalayan slope and of the plains of northern India 
es of Yunnan, Szechwan,and Kweichow, becoming l 
st where its range overlaps with that of M. m. castane 
k tawny or cinnamon, suffused with bl with increased black superposed 
yus, tawny or bluish grey, with da ol, and with the individual hairs not, 
ded; line of demarcation indistinct; tail not distinctly bicolored, but pale 
near the root; feet buffy or dral far nd including, the metacarpals and 
‘ ra dat : 
r Head a od n ] 84 ] 87 ; optimum : males, 65-7( 
75. Tail-r opt im 75-80 for bot} ( 
} oe vi toyptle } ‘ts small 
lor it « s a populatior pale type is identical witl 
— . P } vith increased bl 
t 1 bl f l low ; the reddish t 
; : ‘ ; i» gine wrtenus te waaller thes 
m t loor f ul Mu differs by slight! 
' ] 9 } not white. belly. and 
} " terbreeding 
] Wat Q4 
neus Water! Ann. Mag. Nat. H ’ 
( bt I R65 7, bor L868 all 
) Is Mi Revill 1914 
7 ( 99 wel 993 a 
Q ( 
P ) S 
| I \ | Sial Mal] 
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Differential diagn Compared with M. m. urbanus, this form is distinguished by the 
sper } le l be lly ind by the fee t having « nly tl e € nd phal inges, instead of the whole of the toes, 





t 
white here is also a slightly more dusky tinge on the back, noticeable both in the lighter 
and in tl darker types 
7 VM musculu prae textu Brants 1827 

Mus praeteztus Brants, Muizen, p. 125, 1827 

Synonym gentilis Brants (1927), rebudia Loche (1867), pallesceus Heuglin (1877 
candidus Laurent (1937 

Ty locality.—Syria serlin Museum no. 1637 


Distribution—Western Iran, Iraq, northern Arabia, Syria, Palestine, North Afri 














the islands of prus and Rhodes; primaril} tdoor type 

Col Back ochraceous, evenly grizzk ith bl bell vhite witl white 

tho ( lark underfur; li f demarcat listinct and as a rule a consp is 
ochra li long the flanks; tail pale, distinctly bicolored, with the tip tending to | 
hla feet perfectly white urs pale 

Dimensior Head and body : maxir males, 95 les, 91; optimum, 70-75, 75-8 
80-85, f es ; the smaller types p l in the populations from eastern North A 
l'ail-1 I male 134-80 : fi 137-83 t 15-100 for both se 

Different liag? Differs from M s DU on in having gi 
color always ochrace: the buffy phase being absent, and in the absence of sexual diffe 
tiation i West Mediterranean poy tions are much larger, with longer tails 

Distinguisl 1 fro V 0a t larg =) I Iran where the reas ne 
bac r ind praete I the three grade ir I 
re Vi wail oie Cretzschn 1226 

Vl nt Cret hmar, Atlas R ne Af 76, 1826 

Synonyr stand Des Mu 1845 

Type locality 

Distributi river Ni Egvr 

Coli B inereased black superpos é whitish b I 
with slaty underfur; line of demarcation rather distinct, always with a conspicu 
flank line: tail bicolors 1, sepia above, with the tip black, below white; feet perfect hit 
or with the metacarpals and metatarsals brownis! nd the fingers and toes white; ears 
dark browr 

Dimensior Identic vith those of the population of praeteztus from the same genera 
are which has optimal] length of head and body of 70-75, and 80-85 for tl I | I 
75-80 for the females, anda tail length with an optimal ratio of 100-105 for both se» 

Differential diagn Distinguished from praetertus in having the back suffuss 
stead of grizzled vith blac and with additior Diac superposed; also, with tl | 
surface whitish buffy, instead of whit Wher« populations of praetextus are more or less 
uniform ‘olor, orientalis represents a mixed population with the dark typical orient 


prevalent, but with the light praetertus type occurring within the population, apparent 





irrespective of indoor or outdoor habitat. More material is necessary to settle this poi 
9. Mus n culus brevirostr Waterhous 1837 

Vus breviro Waterhouse, Proc. Zool. Soc. London, p. 19, 1837 

Synonun 1 tt Waterhous« 1837 pa Cschud 1844), azoricu Schir 

B45 } Deh 1855), nattere Fitzinger (1867), lundii Fitzinger (1867), flave 
cer Bart Hamilt I 1896 me Fischer 1872 alapva Aller and Chapmar 1897 
caoccii Krausse (1920), far Cabre 1921), percnonot Moulthrop (1942 

Type localit Maldonado, Uruguay 

D t peninsula, Mediterranean coast of France, and Iberian peninsu 
in the main south of the central mountain range, overlapping with M. m. domest whict 
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type with the back bluish grey, the belly buffy, with a sharp line of demarcation, and pak 
feet is found in certain areas of western France (Poitou) and on several islands in the Outer 
Hebrides, such as Hirta in the St. Kilda group (muralis), but apparently nowhere as a homo- 
geneous population. A corresponding type occurs in the Nilgiri mountains of southerr 
India, within a population of M. m. castaneus 
Dimensions.—No adequate series from Europe of this, the commonest form, have beer 
available. From the material at hand, it appears that it averages larger than M. m. bre 
rostris, particularly with increasing northern latitude, the largest specimen examined being 
a female from Hirta island, St. Kilda group, with a head and body length of 103.5 mm., whicl 


however, is approached by one from Dunkerron, Ireland, (102), and one from Salaman 








Spain 100 This is about the size of the largest spe cimens of homourus from the Hin 
layan mountains in Ladal 
It is maintained as a rule that 1. m. domesticus (and brevirostris) are characterized by the 
tail le ngth being greater than that of the head and body This may hold good AS an averag 
for parts of Germany and France. It cannot be taken as a constant subspecific charact: 
We have before us specimens from Switzerland with a tail-ratio of 115, from southwes 
France with 110, from Ireland with 123, from the Shetland Islands with 117, and from St 
Kilda with 136 (another specimen from St. Kilda has 82 The average tail lengtl 
lations not too far to the north appears to be indicated by a tail-ratio of somewhere betwee 
90-10 
Differential diagno The typical form is distinguished from brevirosiris by the 
being overlaid, instead of suffused, with black, by the flank line being absent, by tl 
being dark brown, the underside distinctly speckled, and the feet having onl 
phalanges white, instead of the whole of the fingers and tos 
Distinguished from M. m. castaneus by the ground color being och ) s 
I cinnamy ( ired with Indian specimens, it also differs by larger size, short 
tail, and phenotypically at least, by longer fur 
Vomenclature his form has been designated as M n ! musculus byt 
uthors, since Miller (1912) applied this name to it It has been pointed out by Zin 
1935 1 Deger 1940), how tl the hous IS¢ d Upsala, Sw 
| VM Linnaeus, is the I Euro mous Al 
‘ ned s sl he Swedish animal he | Euror not the W | 
cor I Cherefore, M | ) Rut I ect name f 
N hwe Europe ! se-n 
Group of Mus musculus spicilegus Petenyi 
VW I , FOR) 
j Vv 7 } D leq Peténvi (1882 
V cilequs Petén Természtrajzi Fiizetek, v 5, p. 114, 1882 
Synony l ( Petény 1882), ac ‘ex Peté IS82). car 
18S car P I LSS2 rg \ cl 1927 
Type local R Plains, Budaps I g 
D ) S ! south cent Russ Vol 
Re nia, Hung i possibly Austri Western and 1 hern limi ‘ 
j ing O comme! type oct in I hern R S 
nd Get Not found south of the ¢ ( moul 
( B rizzl h bl ‘ 
. ‘ | j ( ae dis 
( pletely whit ‘ p 
Z en 7 > ten ke ( ns ( { ( re 
I bee ( ( } par pe I I eny\ n ) 
4 numbc I these specime ho \ I r ti 
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ly agree with those 























g These show the following « ensions, which essentiall 
VM. m. wagne and are g1\ here comparison. Head and body: maxi- 
82 males, 91; optimum : males, 75-80; females, 85-90. Tail-ratio: variation : 
22; females, 120 (1 specimen) ; optimum not clear, but above 120 for males 
liagn Distinguished from M q? as a population, but not in 
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un coast, both of which we have examined 
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Differential diagnosis.—M. m. spretus differs from all the other wild types by its smaller 
size. In color it cannot be distinguished from true wild spicilegus nor from the ochraceous 
typeof wagneri. The color differences from spicilegus given by Miller (1912) are not correct, 
as his comparisons were made with the greyer commensal musculus, not with the wild spi- 
cilegus 


ORIGIN AND DISPERSAL OF THE COMMENSALS 


Three major centers can be traced where commensal mice have been developed from the 
J I 


wild stock. They are all connected with permanent settlements of an agricultural types 
The most important one of these centers is the borderland of Russian Turkestan and the 
Iranian plateau, where, at an early period (Pumpelly, 1908), wheat and barley were culti- 
vated. The second center is the wheat growing black earth country in southern Russia, 
north of the Black Sea. The third center is in Japan, thickly settled with a primarily agri- 
cultural population 

1. From M. m. wagneri, which is the wild mouse of Russian Turkestan, two groups of 
commensals are derived Along the ancient roads that connect the oases of eastern Persia 
a route can be traced where these early commensals have followed the migrations of Man 
into areas where the wild stock did not exist, as is suggested by the absence of fossil records 


ito northwest India (bactrianu 


From Persia (bactrianus), a line of invasion goes and 


along the Himalayan chain into Indochina, southern China, and as far north as the Riu-Kiu 
g 


islands (homourus All these mice are of the white-bellied type and only loosely associated 
with Man. In the more thickly settled areas of northeastern (urbanus) and peninsular 
India castaneus dark bellied commensals have been de ve loped from homo iTUs 7 he S¢ 


are not, asa rule, found away from human habitations and are the ones that have been carried 
into Burma, Siam, the Malay countries, Australia, and far into Polynesia These Indiar 
mice have reached by land and by sea-transport the coasts of East and South Africa. The 
white-bellied group (bactrianu has also been carried by human agency from the coas f 
southern Persia into southern Arabia and from there into the coastal districts of Somalilar 

and Keny a In these areas, the ranges of bactrianus and castaneus overlap and a hybrid 
population has been developed, with bactrianus prevailing in Hadramaut (‘‘gentilulus”’ 


and Somaliland, and castaneus in Kenya, the latter gradually becoming entirely dominan 


towards the south 

The western group, emanating from southwestern Persia, goes through Iraq (praetezt 
into Syria, Palestine, and Asia Minor, into North Africa as far as the Atlantic, south as far 
as Khartoum in the Nile Valley (praeteztus From North Africa it has reached Italy 
Spain (brevirostris), and from there has spread all over western Europe (domesticus Its 
range includes France, England, Ireland, and extends as far north as the Outer Hebrides 
Faroe Islands, Iceland, and the whole of the Norwegian coast (where it overlaps and inter 
breeds with M. m. musculus M.m. domesticus goes as far east as the Elbe River in central 
Germany, but further south it extends all through the Alpine region from where it has 
reached the western and southern part of the Balkans peninsula 

M.m. brevirostris has been carried to the Latin American countries and to the southern 
part of the United States, formerly under Spanish rule, along the shipping lanes from the 
Iberian peninsula. The house mice of the northern part of the United States and of Canada, 
are derived from M. m. domesticus, the house-mouse of northern Europe; they have come over 
primarily from England, France, and Germany. In the central states where the ranges 
domesticus and brevirostris overlap, there is a mixed population, that to a certain extent 
is biologically segregated. M.m. domesticus has also been carried to Australia and Tasmania 

2. The second center of dispersal in southern Russia has produced the commensal M. m 
musculus from the local wild spicilegus stock. It appears that the time when this commensal 
was developed, is less remote than that when a commensal population was developed from 
wagneri, however. In fact, musculus has not gone beyond a primitive stage of commensalism 
comparable to praetextus in shape and to brevirostris in color. The long-tailed grey-bellied 
type represented by castaneus and domesticus has not been reached in this series. At present 
the range of the wild spicilegus is limited to the dry area of southern Russia and Hungary 








center of dispersa a commensal has been developed from VU. m. manchu. 














SCHWARZ AND SCHWARZ—HOUSE MOUSI 71 


rely disappeared m Cent Europe, if it ever existed there 
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ussia As a rule, they have been mistaken for spicileg M. m. 

uous range but is less widely spread than the commensal derived from 

s followed the Russian colonization of Siberia and, in due course no doubt, 
:mon house-mouse in the whole ar nder Russian rul 


VU. m. molossinus It is known, outside the J panese islands proper, 
nds south and west of the Japanese archipelago and from the Kuril 





record is available of its occurrence on the Manchurian mainland, 
K he Japanes mmensal even less removed from manchu 
i I ly pletely segreg 1 from it 
BIOLOGICAL SEGI ATION 
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white-bellied and short-tailed, the most specialized commensals grey-bellied and long-tailed 
There are intermediate types corresponding to the stage of commensalism. 
5. In many a 





as outdoor and indoor types of house-mice are found The outdoor types 
are either wild or commensals less specialized than the indoor types 

ANALYTIC KEY 
(For details use descriptions 


I. Color of belly 


a) snowy: wagneri, bactrianus, praetextus, spicilegus, manchu, (molossinus), spretus 


b) white vagneri, bactrianus, homourus, praetex orientalis, spicilequs, manchu 
molossinus, spret 
( buffy bactrianus), (homourus), tytle ri, urbanu bre rostris. (domest { ” 


culus, molossinu 


d grey : castaneus, domesticus 
r bluish gre y irbanus, brevirostris, sp cilegus ), mol nus. 
f) bluish grey (speckled) : castaneus, domestic 


II. Ground color of back 


a) buff: wagneri, manchu, (spretus) 


b) ochraceous pagneri, bactrianus, (homou praeteztus, orientalis, breviro 
domesticus, pic leg 18, mus ulus, spretu 

( tawny homo rus, tytle rl, urbanus. castaneu 

(d) cinnamon : homourus, urbanus, castaneus. 


III. Tail-length 


Tail shorter than head and body (tail-ratio above 100 wagneri, (homo 
molossinus pret 
b) Tail longer than head and body (tail-ratio less than 100): bactriar homour 
tytle urbanu , castaneus, praeteztus bre rostr _ domesticus 
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iled ON THE HARES OF NORTHERN MANCHURIA 


By ANATOLE S. Loux ASHKIN 
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ll Knowledg, of the 
n Northern M: 


species of hares 


MNchuria is noy clearer and more definite 
han it was wenty years ago. 
The main sources for the records reported be low are field obser 
oll tions 
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| 
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The course of the Khuegol River with its highest barkhans covered with the Mongolian 
pines, Pinus silvest var. mongolica, should be mentioned as another habitat of the t 


i 


4 1 
OlAl 
hare, but here it is much scarcer than in the Hailarho and Imengol valleys 

In the severest winters, the tolai hares approach close to human dwellings, where they 


more protecte d from wolves and foxes. In the v icinity of Haile Station, I often found them 





Png ag 


© 





in forms at a distance of about twenty meters from the houses of the Chinese farmers (I 
shkin, 1929, 1938 
he range of this hare follows up the river courses and gradually ascends the westert 


siopes of the Greater Khingar Mountains but never penetrates deep into the arbore ] zor 
THE MANCHURIAN TOLAI HARI 
Lepus (Eulagus) tolai ssp 


Terra typica: Manchurian Plain, Northern Manchuria 


Another region occupied by the tolai hare in Northern Manchuria is almost twice as larg 
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pure varying hares became scarce. The hybrids were met with much oftener than varying 
hares, while the tolai hares were dominant in the whole hare population of the region. In 
all probability these hybrids are fertile. Among the winter-taken specimens examined, I 
found individuals of the first generation with sharply exhibited tolai appearance. In other 
specimens presence of tolai blood was sometimes marked with a blackish stripe on their tails 
the latter being of intermediate length, shorter than in tolai and longer than in 
varying hare), brownish spot on their ears, muzzles, or backs. Even in some seemingly pur 
varying hares light-pinkish underfur showed that they had a remnant of tolai blood 
Remark The following subspecies of the varying hare are known from Eastern Asia 
Ognev, 1940, and Kuroda, 1938 
1. Lepus timidus gichiganus J. Allen (1903 Gichiga, Okhotsk seashore, Anadir r 
Kamtchatka peninsula 
2. Lepus timidus mordenni Goodwin (1933 Maritime Province and Ussuriland of tl 


1 Far East 






kolymensis Ogney (1922 Kolyma river 


epus timidus tschukschorum Nordquist 1883 N-E periphery of Tchukotka Per 


I 
I 
5. Lepus timidus orii Kurod 1928 )—Saghalien island 
Lepus timidus abei Kuroda (1938)—Kuriles 
l 





midus aim Jarret-Hamilton (1900 


THE MANCHURIAN FOREST HARI 


Allolagus mandshuricus Radde (1861 


iM rf ‘ 


Bureja (or Bureya) Mountains, Amur ré 


; ion, Eastern Siberi 
[he Eastern Manchurian Mountainous Country (covering 20 percent of Northern M 


churia), bordered by the Sungari, Amur, Ussuri, Tumengan and Yalukiang rivers, is the 
home range of the Allelagus mandshuricus The genus Allolagus was created by Profess 
> Ognev in 1929. Its range covers Southern Ussuriland, Manchuria and the Japanes 
Islands: Hondo and Kiu-Shiu (Ognev, 1929 

rhe highest ridges of this region are 950-1494 m above sea level The highest isolate 
pe ‘ -*aitoushan volcano or the White Head Mountain, has an altitude of 2400 m It is 
dominant mountain over both Manchuria and Korea The average yearly temperature is 
1.8C° in higher altitudes and 2.8C° in the lowest ones (deep valleys), with a maximum of 
32.3C° and a minimum of —33.5 

Dense forests of so-called Manchurian flora cover almost all this area The princip 
trees growing there are the Korean cedar, Pinus koraien Ajan fir, Picea ajanen 
species of Abie nephrolepis and holophylla), Manchurian ash, Frazinus manshurica, An 
linden, Tilia amurensis, Manchurian walnut, Juglans manshurica, Amur cork-tree, Phe 
lodendron amurense, Manchurian aralia, Aralia manshurica, many species of poplar, eln 
maple, et¢ Exceedingly numerous bushes (Syringa, Kalopanaz, Ribes, Philadelpl 


iccanthopanaz, Rosa, Corylus and many others) form dense thickets of undergrowth, whil 
creepers and vines, such as Actinidia arguia, A. kolomikia and A polygama ochizan 
chinen and Vitis amurensis make the forests in man} places ibsolutely impassable 


Che Manchurian forest hare is spread throughout the above described area from an altitude 


of 300 m up to 800-900 m. It is known to keep to the mixed forests, avoiding pure coniferous 
associations Che broad leafed woods, where the tall growing Mongolian oal (/uergq 

mongolic with the Manchurian hazelnut, Cory manchu in undergrowth are pre 
dominant species, form the most favourable habitat, especially if barren rocks and clifis 


are scattered throughout the woods 





The present species 18 the smallest hare of Manci ‘ and it has two color phases ] 


common dark-grey and (2) the rarer black on The melanistic phase was first reported 


from Ussuriland by N. M. Przewalsky in 1870 He called it ‘“‘black hare’’. Since then the 
black phase of the Allolagus mandshuricus was twice described as a subspecies and sul 


phas« Noack in 1891 named it as the Caprolagus brachyurus niger (from the Lower Am 
River), but he did not give a complete descriptior 
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RATIO OF THE CROSS-SECTION OF THE AORTA TO THAT OF ITS 
BRANCHES IN MAN AND THE SILVER FOX 


By Marcus A. Krupp 


In studies on the caliber and course of blood vessels, various techniques have 
been used. Schiefferdecker (1882), Krassuskaja (1903), and Huber (1906-1907) 
used celloidin and camphor dissolved in acetone, with colored colloidal dyes, 
without regard to the effect of the liquids upon the musculature of the vessels. 
Hence their results required revision. Hochstetter (1886) said that he added 
kaolin to his celloidin solutions to prevent shrinkage of the cast as it solidified, 
but its presence in the solution could not neutralize the effect of the latter on the 
vessels. Flint (1901-1902) employed rather concentrated aqueous suspensions 
of Prussian blue or of Victoria blue which he claimed set without shrinkage. 
Thomé (1900), who used a mixture composed of 30 grams of plaster of Paris, 
| gram of rye meal, 30 cc of a 1/3 percent starch paste, and a little dye, obtained 
results which have been regarded as accurate because he injected his preparations 
under a pressure equal to the mean systolic blood pressure. However, Thoma 
(1886, 1922), who also made many measurements of blood vessels, injected 
paraffin (m.p. 52° C.) heated to 65-70° C. and hardened it by pouring ice cold 
saline over the vessels. Camera lucida tracings were then made of cross sections 
and the tracings measured Aside from changes in caliber due to death and 
differences in temperature, even if not in pressure, contraction of the paraffin upon 
solidification must have resulted in measurements that were too small. Beneke 

1878), on the other hand, cut the vessel longitudinally, spread its wall out on a 
flat surface and measured the inner circumference. Blum (1919) employed a 
method devised by Rohner (1919), which was based onthe premise that when 


»t 


vessels are subjected to equal blood pressures, the ratio of the cross section area of 
the stem vessel to the sum of the areas of the cross sections of its branches, will be 
comparable to the ratio of the weight of a length of the wall of the stem vessel 
to that of the sum of the weights ol equal lengths of each of the branches. Yet 
the vessels were stripped of ‘‘connective tissue”’, dried, cut into equal lengths, 
treated with ether, dried again and weighed! Rouslacroix (1925) and Lyon 
(1930) believed they had obtained accurate measurements of the coronary 
arteries of various animals from skiagrams of the excised heart and vessels 
injected with lipiodol during life Hinman, Morison, and Lee-Brown (1923 
used several techniques, including celloidin, barium sulphate or bismuth sub- 
nitrate in gelatin, and 2 percent Berlin blue in distilled water. 

I used none of the above methods, for I felt they were no more reliable than 
measurements made directly on the vessels, and reliable methods for measuring 
the varying caliber of blood vessels in the living animal are unknown. 

For part of this study, the aortae from 14 recently killed (within twelve hours 
adult silver foxes (Vulpes fulva) were removed, washed in warm saline, and the 
inner caliber measured at once. The measurements were made with duralium 
cones, calibrated in millimeters from 1 to 35. The pitch of the cones was slight, 


intervals of about 4 mm separating the successive calibrations in millimeters 
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‘he cones were introduced into the orifices with only enough pressure to make 


the walls in contact with the complete circum- 


he latter circular, and to bring 
ference of the cones. Fractional lengths of a millimeter were estimated. 
The aortae of the foxes were measured: (1) just distal to the aortic sinuses, 
2) between the origins of the innominate and left common carotid arteries, (3) 
tween the origins of the coeliac and superior mesenteric arteries, and (4) five 
millimeters proximal to the division of the aorta into the common iliac arteries. 
The accurate measurement of arteries post mortem not only is difficult, but 
may not be a correct index of their intravitam caliber. Since these aortae were 
fresh, unfixed, and empty, the actual measurements undoubtedly are smaller 
in if they had been obtained when the vessels were distended by fluid at a 
pressure equal to the mean systolic blood pressure of the fox. The data obtained 
from fox aortae and their branches are given in Table 1. Table 2 gives the 


ratios, expressed in percentages of the total cross section area of all the branches 





iginating from the aorta, to the cross section area of the latter at the level of the 


ry arteries, for man and fox, and thx io of the total area of the branches 


the area of the human aorta in the region between the innominate and left 


mmon carotid arteries for man. The increase in the area of the stream bed of 








ranches of the aorta ranges from 72 to 148 percent \verages of all the data 
gathered on man are contained in Table 3, which also includes measurements by 
Krause (1879) and Thoma (1922 Maximum and minimum diameters of 

in arteries are listed in Table 4 
The | aortae were removed from embalmed cadavers without gross evi- 
es of disease in the vessels conce rned. The y include d ten white males Zi, 13, 
19, 50, 53, 55, 57, 59, 65, and 71 vears old, one white female 49 vears of age, and 
Mongolian male 53 vears of age The calibers of these vessels probably were 
maller than during life, because the vessels had been distended somewhat by 


mbalming fluid injected under pressures somewhat higher than normal 
lood pressure, within two days and often within less than one day after death. 
There probably was some distension and there may have been slight contraction 
the branches of the aorta, but probably not of the latter. Since the walls of 
vessels were soft and pliable because of the large proportion of glycerine in 
embalming fluid, only slight foree was required to introduce the cones as 
scribed above. The measurements made on man were the same as those made 
foxes, except that the length of each human aorta was also measured on its 
rai Suriace as nearly as possible in a line parallel to the axis of the vessel, 


tween the origins of the coronary and common iliac arteries 


Che data on man in Table 2 reveal a range in the ratios of the areas of the 
branches to that of the aorta at the level of the coronary arteries, from 26.4 
+ 23.0 percent There was a decrease in 8 of the 12 cases The ratios of the 


irea of the stream bed of the branches to that of the aortae, as determined be- 


arotid arteries, on the other hand, 


ween the innominate and left common 
nged only from a decrease of 12.5 in only one instance to an increase of 13.5 
percent. This surprising difference between the extremes in the two cases may 
" 


e due to varying effects of t! 


+} 


e embalming fluid upon the different portions of 


e aorta, or to differences in effect of the pressure used in embalming, upon 
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different portions of this vessel, for the ratios obtained upon the fox killed by 
gas revealed no such fluctuations. 

Since the ratios obtained from Krause’s and Thoma’s data compare favorabl) 
with my own, and since the maximum and minimum measurements recorded in 
Table 4, compare favorably with those reported by Krause (1879) and Vierordt 
(1893), my findings probably are not exceptional. Calculations made by Thom: 
(1893) with Beneke’s (1878) measurements, as recorded in Table 5, compar 
favorably with my ratios of the areas of the abdominal aortae to the areas of all 
branches, but my ratios of the areas of the ascending aortae to those of thei 
branches are smaller than those computed by Thoma from Beneke’s data. This 
discrepancy is due, in part, to the fact that Beneke measured the ascending aort: 
a centimeter or two above the aortic valves, while I measured it nearer the arch, 
at the level of the origin of the innominate artery. When the area of the aorta 
at the coronaries is used in the calculations, my values, given in the extrem« 
column of Table 5, exceed those of Thoma and Beneke. If the Vierordt 


Krause results are placed in the decade from 50 to 60 vears, in which most of m 


cases fall, they show the same variation from Thoma’s results as mine do. Sine 
the aorta is considerably smaller just distal to the aortic sinuses, my ratios p 
ably would have agreed more closely with Thoma’s had I taken my measurements 
th 


MacWilliam (1902) studied the changes in the arterial walls in oxen and sh« 
at variou periods after death, under varied conditions of temperature 


pressure, and ] ichs 1900) and Lyon 1930 confirmed Mac William’s we 


dogs and cats respectivel) These investigators found that temperatur 
pressure alone may cause variations in caliber of 75 to 100 percent. Lyon (193\ 
claimed that thi emp aortae of smaller mammals measured at 37° W 
24 hours after death have cross section areas only about 25 percent of those of t 


same vessels distended with fluid under a pressure equal to that of the me 


systolic blood pressur Because the vessels of larger animals a i elast 
he found this reduction in area only about 50 percent in them 

My results in man confirm Thoma’ 1893) generalization t!] 
fortieth vear the cross section area of the ascending aorta is slightly greater 1 
the sum of the cross section areas of its branches, a generalization whi 
cording to my data, holds also for tl ibdominal aorta near it liurcation 
the common iliac arteri From Table 2 it is evident that the sum of thi ros 
section areas of the branches of the aorta is smaller than the cross section area ¢ 
the aorta at the level of the innominate arter Thomé (1900 iowed th 
the dog the sum of the cross section ar of the branches of t! Ol r 
perce! h f t er ji superior t he valve ~ 
il lult man and in the dog there is no sign ve i? ! 
Der the branche ( tn ort compal 1 th ) 
in the adult fox, on the other hand, ther appears to be a great increa n strean 
bed of th branch 

| wish to express m appreciation to Di 1. W \lever, Departme! oi Anat 
omy, Stanford Unive rsity, lor sugge sting thi p oblem and for his interest and 


criticisms 
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TABLE | Average mea me? of th ox aorta and branches! 
AORTA AT 
LEVEI RIGH LI 
ARTER INDICATED TOTAL | parto? 
AREA 
Dian Ar ian Ar Diar Ar 
Coronar 9.4 169.63) 2.2 (13 105 (13 »>8 (15 6.7] 15 1.88 
ymminate L.5 16. 2¢ 
Suit r 7.4 143.06 5.7 10.94 
1.3 (A 1.38 (A 9x2 
2.7 A R6 5 6 
S enteric) 5.4 123.28) 3.5 9.47 9 47 
| I enter l 2 RS 2 8S 
Rer 5 Of > 4 5.21 7 
£.0 2 2 10.17 
I 2.4 (A $8 (A f 2 16.76 
Cor 2 6.45 9.9 6.6: 13.10 
I 2 1 66 1 66 
( 7 2 8 7 RQ (f 2 54 (6 5 326 
131.26 
t € ren T re t ‘ ve if I number taken 1s 
( ‘ yllo I el Diamete ) re given li! 
é r ( mete 
] the re the br ehe ne LOI } the lev indica i 
é me cel 
Comt1 an, of tota ‘ ) neh j a0 nm man and tox 
- - - ) 
d d ‘ LU 
7 ) ) "70 "Oo fF 
i ‘ — Ld ‘“{ ) 
7 190 5 5 ; 174.8 
7( 93 .( )_& L8O.8 
76 R5 LIS LS1L.O 
, Sf) { 171 oO 
77 KI 148 .( 7 196.8 
a ar 17 
7 18 8 207 .0 
77 20 .{ 235 248.0 
77 )2.7 2.6 0 182.8 
771 7 138 .( ] 179.9 
7 g 70. ] 176 
l 191.0 
| 17 DS .7 172.0 


rdt-Kx Ise 107.5 10 Average 190.0 


| »”) 
I i) 
| 
Ratio of the tot rea of the branches to the are f the aorta at the coro 
é | » of the tot re ot the branche to the area of the aort between the 


i leit common carotid All ratios are expressed in per cen 























TABLE 3a.—Average diameter and area of the human aorta and its branches! 
page hm as RIGHT LEFT 
ee INDICATED TOTAL | 47 
AREA 
Diam Area Diam Are Dian Area 
Coronary 29.9 |707.94! 4.1 13.99 1.3 14.98 28.97) 100. 
Innominat« 11.8 111.65 111.65 
Subclavian 23.6 |447.20 9.9 77.86 77.86) 158 
Common carotid 8.5 57.19 57.19 
Intercostal (avg 1.9 2.80 10x 2 56.00 
Coeliac 5.9 29.14 29.14 
Superior mesenteric 17.6 (247.24) 8.1 52.68 52.68 
Inferior mesenteric 3.5 9.89 9.89 
Inferior phrenics 1.6 (5 2.02 (5 1.6 (5 2.28 (5 +. 30 
Esophageal! 1.4 (11 1.66 (11 1.5 (9 1.83 (9 3.47 
Renals 6.38 32.64 6.0 30.39 63.03 
Common iliac 14.88/175.64) 9.7 74.15 9.67 74.74 148.89 
Lumbar (avg 2.06 3.4 x4x2 27 .20 | 
Middle sacral] 2.1 (6 4.17 (6 1.17 
Internal spermatic 1.0 (2 0.79 (2 1.0 (2 0.79 (2 1.58 
Anomalous left verte 
bral 1.0 (1 i2.57 (1)| 12.57 
Anomalous left coli 5.0 (1 19.64 (1 19.64 
Tota 708 . 23 
In « in which measurements in this and table 4 are based on fewer than 12 bodi 
the number taken is given in parentheses following the measurement Average age 
12 bodies was! years and the average length of the aorta (10 bodies), 48.3 em 
Ratio ¢« tot re of the branches to that of the aorta it the level ind ( 
expressed in per cent 
TABLE 31 Calculated from data recorded by Thoma (22 
RIGI LEP 
ARTER TO R 


Aorta asec 22.4 394.08 
Coronaris +.{ 12.57 i 15.20 27.77 
Sube via 6.93 7 . 72 6.18 29 .99 67.7 
Common car 6.5 33.28 { 30.0 63.37 
Bronchi erage 5 1.6 
I ercost erage 2.f ) 2 Sic Q5 
Coe 7 6.4 ws .4 
super r mesenter 6. Is 27 98 97 
Inferior mesenter a) “< ve 
Intert spern 2.0 , - 0.a 
Re 6.18 29,9 9 1 ON 
Common iliac 7G 15.36 7.59 15.24 On Ail 
Lumbar 2 ( ; 14 9 5 aie 2 
Middle sac1 oO 7.07 7.07 
Miscellaneou 1.0 0.79 10 7 
; 
lot 55 " 
1 Ratio of the area of the branches to that of the ascending aorta expressed in ps 














TABLE 3c Comp led from data a given by Vierordt (1893) from Krause (1879 





AORTA RIGHT LEFT | 
| 
VESSI TOTAL AREA RATIO 
a Are Dian Are Diam.| Area 
32 .0/804.3 3.6 10.17 2.8) 6.15 107 .7-126 .2 
te 14.0 153.9 
24 .0/452.4 10.6/78.5 191 .6-224.1 
n ¢ tid 8.6158 .08 
| 1-2.3 | 0.79-4.13 2 
cost 2.8-3.4| 6.15-9.07 10 x 2 
} ¢ 0.6-1.0! 0.28—0.79 x 2 0. 56—1.58 
phrenic » 3 415 > g 2 
00 63 .62 63 .62 
mesenteric|20.0/314.2/9.6-10.1) 72.38-80.12 72.38-80.12 
mesenteric 3.8 11.3 11.34 
5.66.8) 24.63-36.3 2 49 . 26-72 .62 
17.0/227.0! 11-12 95-11 x 2 190-226 . 2 
} »2 9 g 415-€ 15 vy Ay ) 33. 2-49 2 
2.8 f 6.15 
| . = 
1866. 19-1015.59 
the re ri the branche t ti t the ort where indicated expressed m 
: V , , dul human arterie 
DIAMETER 
ARTER 
Maximun Minimum 
r 34.0 24.0 
‘ common carot 0 () 17.0 


mmo! inc 7.0 12.5 
‘ i" > {) 
eT 5 ) > 5 
15.5 9 0 

1.0 & 0 

‘ 7.0 

erage 9 1.6 

ot} 2.0 1.0 


eni gl 5 z2.U 1.0 

‘ 5 2.9 1.0 

O55 3.7 

mesente 10.0 6.5 
r nte 1.5 2.5 
g 8.0 5.0 
le 8.5 5.0 
( oT l 0 7.5 

le 11.5 7.5 

erage z.0 L.d 

( ( rigt “ L.0 1.0 
lef 2 0 1.0 

‘ f 5 0 
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TABLE 5. Compa ison of the Thoma calculat ons ba l on Beneke’s data wit} my lata and 
calculations (areas in square mill 
~ 
' 4 RAT A 
AORTA L a . a a con A cal me R 
as yy ) S yw ‘" : 
bh k t <s 
26-30 | Thom 291.8 | 35.4 |25.5 | 42.3] 26.4 145.7 | 29.2 1304.5 | 0.96 
seneke | 
27 773 227.0 | 52.81/38.49 63 .62'153.9 36.18/345.0 | 0.66 | 1.31 
10-50 | Thoma 378.3 9.6 (24.8 15.8) 26.4 185.7 37.8 (360.1 1.05 
Jeneke 
13 776 380.1 | 78.5 |56.74 86 . 59/201 18.9 |471.83] 0.8 1.5 
19 757 363.05) 66.47|50.27 113.1 |246.05) 30.87/506.76! 0.72 | 1.05 
19 763 380.1 | 95.0 163.62 113.1 |254.5 | 31.421557.64! 0.66 | 1.11 
5 771 190.9 | 95.0 |70.88 113.1 |283.5 | 31.68/594.16! 0.83 | 1.5 
50-60 | Thom 448.7 | 50.8 (27.2 | 54.4] 27.1 220 .2 14.9 1424.6 | 1.06 
Beneke 
Vierordt 152.4 | 78.5 |58.08 153.9 1314.2 | 70.941676.62) 0.67 
Krause LOS .84'713.52) 0.64 ] ; | 
5 775 190.9 | 81.71170.88 118.82'254.5 | 30.06/555.97! 0.88 
5 766 615.8 RH. 59167 .938 143.13/346.4 24 . 28/667 .33) 0.92 8 | 
57 772 152.4 | 95.0 163.62 113.1 |283.5 | 54.06/609.28) 0.7 { 
r 750 593.9 | 78.5 |44.17 95.0 |227.0 | 26.82/471.49) 1.2¢ 3 
60-71 Thom 186.6 | 50 25.8 6.7) 25.6 9492 18.7 1449.0 | 1.08 
sJeneke 
i Ps ‘ ; ; 
t {30 7.0 | 67.93)50.27 113 20 33. 73/466.13) 0.85 2 
67 767 314.2 | 50.27/38.49 78.5 |201.1 20 .48/401.41) 0.78 | 1.42 | 
70-80 | Thom 544 ( 5 | 62.4) 29.7 279.9 | 54.4 1523.0 0 
Beneke 


ov 660 SH. 5 0.88 LSS .69/314.2 62.71'722.99| 0.9 
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based on Beneke’ 


millimeters 


s data with my data and 


uare 


k | 
4 BODY } RATI 
AORTA R COM L com SMALL M aioe 
ABDOM ILIA ILIA BRANCHI KT 
26-30 Thoma-Beneke 77.9 30.9 30.9 6.0 67.8 1.15 
27 773 32.7 70.88 70.88 10.16 151.92 0.87 
10-50 Thoma-Beneke 101.7 44.1] 42.1 7.8 94.0 1.08 
43 776 132.7 63.62 0). 27 10.16 23.05 1.07 
19 757 183.85 78.5 73.9 13.89 166.29 1.10 
19 763 227 .0 95.0 103.86 12.56 211.42 1.08 
50 771 176.7 78.5 70.88 22 . 56 172.14 1.03 
50-60 Thoma-Beneke 127.0 50.8 418.6 9.8 109.2 1. 1¢ 
Vierordt-Kraus¢ 227 .0 95.0 95.0 2.75 212.75 1.07 
113.1 113.1 1.1 256.95 0.89 
53 775 143.14 63.62 67 .92 18.74 150.28 0.95 
55 766 227 .0 73.9 95.0 13.84 182.74 1.2 
57 772 213.8 95 .( 95.0 99.18 912.18 1.01 
5 750 165.1 63 .62 44.17 12.56 120.35 1.37 
60-70 hor Beneke 132.8 19 54.2 10.2 113.7 1.17 
fe 785 181.45 67.93 70.88 19.63 158.44 1.15 
67 767 122.7 i S 50 . 27 12.56 107.01 1.14 
)-80 Thoma-Beneke 149 67.9 70.7 11.5 150.1 1.00 
7 759 01.1 5. 103.8 19.39 | 218.25 0.92 
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THE OESTRUS CYCLE IN TARSIUS: OBSERVATIONS ON A CAPTIVI 
PAIR 


By H. R. CatcHroLte AND J. F. Futon 


The important position of Tarsius in the phy logeny of the Primates, and th 


rarity of living material, may justify publication of some observations made on : 


pair of animals maintained in captivity over 18 months. These animals wer 
briefly described in a previous note (Catchpole and Fulton, 1939). 
History.—The tarsiers were captured at Barrio Bad-As, Surigao, Mindana¢ 
Province, Philippine Islands, in May 1938, as an adult female and her small mal 
baby. They were ke pt as pets for a few months and were then brought to the 
United States, arriving at the laboratory on November 21, 1938. Following a 
somewhat anxious initial period of dietary experimentation, they were main- 


tained almost exclusively on mealworms (Tenebrio), which they consumed at th 


rate of 50 to 60 each per day. The tarsiers ignored other foods offered them 
Two or three times a week a salt mixture and cod liver oil were added to th 
dish of larvae, and this supplement was eaten with the larvae. The animals 
seemed to flourish on this somewhat monotonous diet, as can be seen from then 
weight records (Table 1). Both animals were apparently unusually fine speci- 
mens compared with other tarsiers taken from near this same locality. Among 


preserved specimens collected by Dr. J. F. Fulton in Mindanao and Bohol ther 


are 11 males ranging from 85 to 183 grams and 13 females weighing from 83 to 
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in increasing proportion till January 30, when all epithelial cells were cornified, 
ind leucoevtes had almost completely disappeared On the following day a 
leucoevtie reinvasion began and the clumps ot cornified cells became heavily 
infiltrated with masses of these cells. The vulval swelling had by now receded 
and the pre\ iously puffy and separated vulval lips became approximated 
Subsequent vaginal smears showed that cornified elements disappeared for the 
most part in another dav or two, leaving HT “resting”’ smear of leucocytes and 
nucleated epithelial cells indistinguishable from the dioestrus phase of the rodent 
evel On February 20, vulval swelling denoted the initiation of a fresh phase of 
LeTIVITY Using as dav of reference the point of maximum cornification, evcles 
recurred on February 24, March 20, April 12, May 7, June 3-4, June 27-28 


The mean length of these eveles was 24.6 + 0.6 davs No observations wer 





Mal Femal 
PLATE | 


made from Julv 5 to August 20, a period which might have been expected 
cover two additional eveles on Julv 23 and August 17 Continuous obse tions 
from August 20 showed no activity till November 9 when a typical vag c 


evecle was initiated by the usual signs of vulval swelling Thus the animal ¢ 


perienced a quiescent period of at least SI davs, with the possibilits ol a longe 
quiescence up to a Maximum ol 144 davs trom Julv to Octobe Following thi 
resumption Of activit' which reached a maximum on Novembe 12, turtl 


phases were observed on December 7, December 27-28, January 21-22, Februa 


13-14, March 4-5 and March 23, giving 6 additional eveles of mean length 22.5 
1.0 days In general the phases ot cellular activity in the vagina followed th 
pattern described. The picture of full epithelial cornification with almost 


complete disappearance of leucocytes was usually maintained not longer thal 


24 hours, when rapid leucocytic reinvasion began 
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Deviations from this pattern took the form of a less complete disappearance 
of leucocytes. Such incomplete smears were found on April 12 and December 7, 
1939, and on February 13-14, 1940. Even in these cases the point of leucocytic 
reinvasion was easily recognised. Following the cycle of March 23, the cycles 
became irregular and cornification failed to appear on or about the expected 
dates of April 12 and May 1; however, practically complete cornification re- 
curred on the next expected date, May 19. After this date, the animal’s health 
failed rapidly until death on June 16. In view of the findings of Goodman and 
Wislocki (1935) in Ateles, a continual careful search was made for signs of bleeding 
in this form. Although diligent examination occasionally revealed isolated red 
blood cells in smears taken at various times, a periodic extravasation of blood was 
not recognised in this female tarsier. 


SUMMARY 


Twelve vaginal cycles have been followed in a mature female tarsier over a 
period of 17 months Their mean length was 23.5 + 0.7 days. 
2 The re WAS no pe riodi appearance oT re d blood cells in the vaginal smeal 


3. Cyclical activity was absent during a period between August 21 and 
November 9 
rl tudy was aided by grants from the Fluid Research Funds, Yale Univer 
School o Viedicine 
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THE RESPIRATORY EXCHANGE OF TARSIUS SPECTRUM 
By Rosert W. CLARK! 


The spectral tarsier is the one primate least often found in captivity except 
close to its natural haunts. The care and habits of such captives have been 
described previously in this journal (Cook, 1939). Some of the difficulties of 
transporting them to and maintaining them at laboratories where facilities are 
available for their observation and study have been described by Fulton (1939 
and the successful importation of two specimens into this country from the 
Philippines by Mr. J.S. Eckman has been briefly noted by Catchpole and Fultor 
(1939 It is these two animals on which the experiments recorded below w 


carried out. 


The respiratory metabolism of Tarsius has apparently never been measured 


The recent bibliography of the primates by T. C. Ruch (1941) lists no studies of 
respiration, basal metabolism, calorimetry, or body temperature in which tarsiers 
were the subject of investigation. It was therefore decided to measure thei 
respiratory exchange, compute their respiratory quotient and caloric turnover 


and compare them in these respects with other animals 


METHOD 


The method employed was the open circuit gravimetric procedure, using : 


Becker balance of 5 kilograms capacity. Room air, free of carbon dioxide ar 


water vapor, was humified before entering the animal chamber (a dome topped 


desiccator jar) and check tubes of Drierite (anhy 


ydrous calcium sulfate) wer 
interposed bey ond the water and carbon dioxide absorbers Air was circulated 
through the system for half an hour before the first weighings of each run and the 


temperature was noted by a thermometer within the chamber. The apparatus 


was tested with a fasted white rat, which gave the expect d respirator) queti nt 
and two alcohol checks were carried out, each showing an R.Q. of 0.67 when 1.5 


grams ol absolute aleohol were burned in the chambe1 Th ventilation rat 
during animal tests kept the carbon dioxide concentration below 0.6 per cent 


The chamber was carefully screened, so that the animal would not be dis 


turbed, and the room was quiet When the animals were cautiously looked at 


they always seemed to be quiet but awake and the greatest movement seen was 


slow turning of the head. Since they are wholly nocturnal in habits and showed 
no alarm on being transferred to th respiration chamber, it is believed that 

fairly good state of muscular repose was present although the sitting position was 
maintained While some of the tests were done onh few hours after removal 
of food from the cage, the animal’s habit of eating in the early evening probabl 
makes the true time since ingesting food much 


table 


longer than that given in the 
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TABLI l -Da ly respiratory metabolism of tarsius § pe ctrum 
‘ I paragon EMI OXYGEN 
WEIGHT : T > XYGEN > , 
GRAM p~ ons In °C IN LITERS R.Q - 
H¢ 

\ Feb. 27 202 109 7 28 2.95 1.00 15.0 

( Mar 2 202 129 13 27 3.15 0.91 15.6 

Nov. 8 208 100 16 29 3.24 0.81 15.6 

Jan | 216 100 l 26 3.85 0.83 18.5 

Jan l 216 60 3 26 1.05 0.82 19.4 

Feb 7 294 100 15 25 3.66 0.80 17.7 

Fel 7 224 115 17 25 +.20 0.79 20.2 

\ le Jan. 13 7] R7 25 3.34 0.86 16.1 

Ja 13 171 100 16 25 3.64 0.76 17.5 

J 17 17 90 lf 25 $.13 0.81 19.9 

J 17 174 100 Ls 25 3.63 0.75 17.5 

DISCUSSIO) 

female was sexually mature and probably four or five years old at the time 
determinations were made, while the male was immature and about two 
old. They have both died since, the female in June 1940 of a severe 
I infestation, and the male, similarly afflicted, was sacrificed a few weeks 


At the time of the 


rves had not star 


tudied a 


health was good and thei 
1943) 


, and the data are too scanty and scattering 


their 
Catchpole and Fulton, 


metabolic studies 
to fall (see 


ted 


re too Tew 


permit one to place the tarsiers accurately among other animals in respect to 
tabolic activity The total daily calories of the male agrees well with data for 
f tl same weight given by Benedict (1938) while the metabolism of the 
emale 1 ibout 15 percent lowe! than that of a rat of equal we ight Bruhn’s 
i) observations warrant the tentative assumption of K 12 in the Meeh 
for surface area, A KW The calculated average calories pe 
re meter per dav is 590 for the female and 680 for the male, while Bruhn 
1 653 as the average of 10 rhesus and mangabey monkeys. Except for the 
mination on February 27, the respiratory quotients are in the usual range, 
wing th this spe cies has no unexpect d reserves of carbohydrate or fat that 
ight call upon in the early stages of a period of fasting 
r} dy was aided by grants from the Fluid Research Funds, Yale Unive 
School « ledicine 
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GENERAL NOTES 


CARNIVOROlL ACTIVITIES OF BIG BROWN AND PALLID BATS 


Blyth (Jour. Asiatic Soc. Bengal, vol. 11, pp. 255-262, 1842) has reported the carnivorous 
habits cequired by some bats of the genus Lyoderma, while Hutton (Proc. Zool. Soc. Lon 
don, pp. 690-714, 1872) attested to the fact that some large members of the genus Myot 
of India were found to prey upon smaller bats when confined in the same cage with them 


Since then several reports of carnivorous and piscivorous habits of bats have been re 


counted, but to my knowledge there has been none concerning bats of the United States 
On June 6, 1940, I visited Palomar Mountain in San Diego County, California, and ther 


collected several Eptesicus fuscus and Myotis evotis chrysonotus from behind the boarded 


windows of acabin. I placed one of each species in a sugar sack intending to skin them the 
following day The next morning on examining the sack in which the bats had been kept 


I found that the Epte sicus had eaten the entire Myotis except for the wings, the tail, and 
a small pat h of skin on the back 

On another occasion, March 15, 1941, I collected eight Antrozous pallidus pacificus a1 
two Tadarida mezicana from the same crevice beneath a wooden bridge and placed then 
together in a sm ill cage Although the two species would hang in separate corners ol the 
cage there was no apparent disharmony between them. No food was available to them 
but water was at their disposal. On the morning of the fourth day of captivity one of the 
Tadarida was found with its head and neck chewed off to the shoulder region 

On the afternoon of March 28, 1940, two western skinks, Humeces skiltonianus, were 
brought in to the laboratory Having no convenient place in which to keep them, I placed 
them in a small wire cage with two female Antrozou Later on that same afternoon, I 
found that only one of the skinks remained. It was well hidden and protected in the corner 
of the cage The plump and alert condition of one of the bats suggested 1 possible locatior 
of the second skink Desiring to verify the assumption that the bat had recently par 
taken of a meal, I prodded the remaining lizard to the center of the cage As the skin 
began to move it made a slight rustling sound. The ears of the bat pricked up and seems 


to be trying to locate the exact position of this movement. Finally, when both ears 
seemed to be focuse d on the source of the sound, the bat loosed its hold and dropped to the 
bottom of the cage It immediately pounced on the skink, completely covering it with its 
outstretched wings and interfemoral membrane. It gave the animal a dozen or more sharp 


1 


bites from head to tail, the latter dropping off. The struggles of the skink were soon over 


and it seemed to be well on its way to join its former companion in the stomach of the bat 








Beginning at the head, the bat ate the entire lizard in 23 minutes With bulging sides, the 


bat returned to the top of the cage and was soon asleep 
Again, in the Spring of 1941, | had several Antrozous in captivity In the cage witl 
the bats I placed a Sonoran desert gecko, Coleonyzx variegatus, which a student had given t 


me At first the bats paid no attention to it, remaining inactive in their inverted position 
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t the tor the cage Later whe I re ned, the gecko was gone but one of the bats 
appeared to be well filled 
Both of these lizards are known to be nocturnal in their habits. It is also known that 
Antroze often alight on the ground in pursuit of prey (see Burt, Trans. San Diego Soc 
Nat. Hist., vol. 7, p. 397 [ have seen this occur twice and have removed the remains of 
ny flightless Jerusalem crickets from beneath the feeding stations of this bat 
One might conclude from this that these bats are not strictly insectivorous in their diet 
} h « have influenced their accepting these various items as a source of 
‘ I H. EnGcuier, De} Zoology. Cornell U nive ty. Ithaca. New York 
rHE STATUS ¢ THE VICUNA IN SOUTHERN PERU, 1940 
While collecting mammals for the Museum of Comparative Zoology in 1939-40 with the 
er Peruvian Expedition, I had an excellent opportunity to observe the number of 
ng in southern Peru The hunting of these lovely animal so prized for the 
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long been prohibited by the Peruvian Government 


pleasure to report that the vicuna is still present in considerable numbers in 
e ies accessible regior of the higt Ande TI ey were seen frequently in the 
the north and south of the railroad from Arequip to Lake Titicaca, as well as 
I road itself lway t an altitude greater than 12,000 feet Although ocea 
thir few hundred yards of native huts, they seemed to prefer uninhabited 
rathe inaccessible location where the were particularly ibundant they were 
s might be hoped \ number of herds frequently were visible from our camry 
e time and would drink at stream onl few hundred yards from our tent 
rre n groups numbering from 2 to 20, but more than 15 in one herd was unusual 
on the vuld allow mar pproach cautiously to a distance of about 200 
n which they would emit rather prolonged soprano whinny and disappear 
er the nearest rise While it is not possible to give an accurate estimate of the 
viecur living in any of these regions, some idea of their numbers may be derived 
ct that at the camp ne which they were most abundant, more than 50 could be 
isi morning 
mportant enemies oO the vicun ire the large cats and man Several large 
und, probably of puma, containing vicuna remains In spite of government 
man continues to take a toll of these animals, petty officials and others who are 
frequer! tl, being the culprits The incentive for hunting them is usually 
which is of great value, but those who have eaten the flesh add that it is 
repay one for the slight risk taken in securing it Robes made of vicuna 
bootlegged to tourists in Arequip If the purchaser seems aware of the gov 
trictions, he may be shown a real vicuna robe but told that it is merely alpaca, 
price, of course, remains at the vicuna level.—O.Ltver P. Pearson, Biological 


Harvard Unive f Camb dae Vas 


NOTES ON THE BACHMAN SHREW 


been deeply interested in article by Dr. William L. Engels of the University of 
iI on Bachman’s Shrew (Sorez longirost longirost in the November 194! 


Journal of Mammalogy, I am giving below an account of my experience with 





, , a ; 
ttle mammal. Special emphasis is placed on the terrain in which specimens 
een | good fortune to capture « it specimens of Sorex longirostris longirosir 
veal all of which were submitted to the late M: Arthur H. Howell, or to 
lr. Jacksor for determination of species and subspecies 


Jur specimens were taken in central Amelia County, Virginia, about 40 miles 


ittle south of Richmond. The last four were taken in the Seward Forest area 
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in southeastern Brunswick County, Va., 8 to 10 miles north of the Virginia-North Carolina 
state line. 


Specimen no. 222 was taken Nov. 3, 1938, in a heavy growth of “‘sedge grass’’ at th 
upper end of a small sphagnum bog, in an old field, about 150 yards from the nearest 
There were a few small pine trees (Pinus virginiana) scattered through the field 
Specimen no. 389, male, was caught March 28, 1940, at 
Pit sJMYs ) burrow , near the base of the bank of an old mill race 
mixed woods 


the mouth of a pine mouss 
,in good sized second growt 


The old earth bank was covered with a moderate growth of prostrate honey 


suckle (Lonicera japonica The location is about 50 yards from Nibb’s ¢ ‘reek, but there is 


the bottom of the old mill race 
Specimens nos. 394, female, and 395 


a pool of shallow water ir 


, male, were taken the same night, April 1, 1940, in 
traps set about 15 feet apart, in a dense growth of prostrate honeysuckle, in a little swal 
at the lower border of an old 


d field about 75 yards from the nearest woods This woods 1s 
scattering second growth of Pinus echinata. 
Specimen no. 451, female, was taken Nov. 22, 1940, on the steep slope of a rocky bluff 
south of Rattlesnake Creek, in southeastern Brunswick County, Va. This bluff is covers 


with large oak and beech trees with considerable undergrowth of witch hazel (Hamam: 


rginiana), beaked hazelnut (Corylus rostrata) (both very unusual in this section), sever 
species of Vaccininm, and a sparse growth of shade enduring herbaceous plants. The tr 
in which it was caught was set at a small hole under a large rock about one third of the 


way from the waters edge in a bayou of Rattlesnake Creek to the top of the bluff 
Specimen no. 479, female, was taken at the 


water’s edge of a shallow, but permane 
pond, surrounded by a good stand of loblolly pines (Pinus taeda The border of the por 
carri dense growth of tall sedges and grasses and in the edge of the water are m 
plant of fetter bus} Leucothoe racemosa) and buttonbus Cephalanthus occidenta 
Specimens nos. 524 and both females, were taken tl 





e same night, Jan. 3, 1941 





traps set about 125 yards apart, in tall, dense sedges and grasses at the former water 
of an old mill pond that was drained about two years ago. The nearest water is the 
creek that flows through the center of the former pond bed, about 100 yards from the tr 

To summarize, seven of the eight shrews were caught in dense cover, either prost1 
honeysuckle or tall sedges and grasses Four were taken within 40 feet of wate On 
three were taken in woods.—Joun B. Lewis, Seward Forest, Triple Virginia 

AN APPARENT MUSTELID TRAIT’ 

Doubtless every natur list is interested in the questi le rtality o f g 
ways and has speculated about its effects and the reasor vl nim re k 
oftener than other For a long time I have paid particular attention to tl er p 
but without keeping any formal record of the carcasses encountered 

I have driven a car regularly for more than 30 y« nd | e done my shar nig 
driving It has been my experience that on the rut highw one sees more g 
domestic cats than ar other carnivore, vet 1t is but seldom th one note de eat 
way from the town In most cases there is ey shine well ahead of the ca und the 
dim form of a cat turning leisurely into the brusl It is my impression that in sucl l 
tions there are a dozen or more dead skunks, in good skunk territory, for every dead cat 
Yet I have seen live skunks infrequently on the road I do not recall observing 1 
than one skunk well ahead of the car and I | ve neve know ngly hit ons On ¢ os 
tour occasions however! daar form h darted cros r oa whe! i was ( se Tt 
note more than the beginning of its transit | imagine his is the general experie 
and that most skunk fatalities occur without the kr edg the arive Che impress 
gained is that when a skunk wishes to cross the road nig tends to loite the margi 

i pproaching car incites it, not to shrink ba ! ! ng, but to das! the 
last moment, for fancied fety on the other side 

I recall seeing four weasels cross the road and but one le the trip safely Une was the 
victim of a ear that approached me, but I did not observe the beginning of the episode. 
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Anather dart. cross when I was . pon it I wed the r, to allow ample time 
e evidently became confuse 1 paid the nenal The fou Vustelac.« coqnan 
sed hurris from my rigl nd most re hed tt r yf the road, onlv to whirl 
t back directly beneath n front whes 
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20 inches 


1 small water-worn cavern, carrying an object suggesting a fish about 18 o1 


in lengtl 








With eight power binoculars, I very clearly and definitely recognized the object as a 
newly born sea lion ¢ f carried b‘ the n ipe The sm 1] he 1d, la » fore flippers nd bright 
red navel cord were the most pronounced identification At moment three western 
gulls (Larus occid yr perched nearby, arrived group and immediats 
began i nd plucking the navel cord Chree defiant efforts in defense of the newly 
bor ( vere s re pproxim tel] niteen-toot inter ~ I | the cow’s progress ¥v 
slow Che calf was released and lay motionless during each protective skirmish It w 
clearly evident e cow sea lion was great perturbed | he bel ior and persistence 
the three snipping gu here was no hesitation in the he ¢ plunge on reaching the 
s ther than clasping t! f between her fore flipps both disappeared in the surf 
ind were not seen again The overall distance traveled from cavern to surf I judged yw 
upproximately 50 feet. The time consumed was 12 minutes.—CLARENCE W. Fry, Seq 
Vational Pa Californ 

»M \ MM AN rOPARASITI ROM W VIRGINIA 

he llowing ¢ Dar ‘ nd their ho ve sllected the northcen 10 
eastern ! outheastern countie f West Virgini All specimens were taken during 
1940-41 
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Leptinus testac Mueller has been taker Clethrionomys gapp rrolines 
both in Hardy and Pocahont countie ulthough it h not definite been determine 
whether it D te « ere gue On at least three oc ions \ four 

de! ng teé ne ae t the latter 


I 
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SPEED OF PREDATOR AND PREY 


The ability of coyotes to overtake and drag down healthy adult mule deer is a subje 
ipon which naturalists sometimes disagree During the fall of 1941, the writer had opp 
tunity to make three observations on the running speed of these two animals, whicl 
f interest in this connectior 

On the night of August 22 the writer drove upo! two-point buck mule deer in a ro 
n Unit 1 of the Malheur National Wildlife Refuge, lined on both sides by a heavy stand 
willow Che buck ran in front of the car for nearly 0.3 mile before it found a suitable g 
n the willows for escape The maximum speed attair was 35 miles an hour, whic 


held for approximately 0.2 mile before slowing slightly he gait was a jerky gallop m 
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running of the mule deer 


Salyer, J. C. 
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muskrats were trapped and allowed to stay in the traps for any length of time on the Bom 
bay Hook Wildlife Refuge, Smyrna, Delaware. To determine the cause of this damage 


it Was sugg 


sted by the Research Division that resort be made to trapping About De 
cember 15, 1941, four rice rats were trapped on or near the refuge which were received on 
January 1, 1942 t the I S. Fish and Wildlife Service, Wasl ington, D C., from John F, 
Herholdt, Refuge Manager. These rats, known locally as ‘“‘Norwegians,’’ proved upon 
examination to be rice rats, Oryzomys palustris palustr The specimens are deposited in 


: . ] ¢ 
the Biol gical Survevs collection 


gachman (Audubon, J. J., and Bachman, John, Quadr. North Amer., vol. 3, p. 215, 1854 


who studied the habits of Oryzomys palustris, recor 


1 On 


s that those kept in captivity “fed 
grains of various kinds, but always gave the preference to small pieces of meat.”’ E. A 
Goldman stated in his revision of the genus Oryzomy North American Fauna no. 43, p. 23 


September 23, 1918), in reference to the geographic distribution of O. p. palustris, ‘‘not yet 


known from Delaware but doubtless occurs there.’’ Witmer Stone (Mammals of New 
Jersey, Report of New Jersey State Museum p 74, 1907) records specimens taken near 
Salem, Cohansey Creek, and Greenwich. These last two localities are almost directly 
across the Del ware Rive from Bombay Hook but s far as I have beer ble to determine 
Oryzomys has not been previously recorded from the State of Delaware.—V1o.La S. ScHANTz. 
U.S. Fish and W ldlife Service, Washington, D. ( 
THE LEMMING MOUSE IN SHENANDOAH MOUNTAINS, VIRGINIA 

On October 24, 1941, one female lemming mouse (Synaptomys cooperi) containing five 

embryos was collected at Camp Todd in the North River Refuge, of the George Washington 


National! Forest in the Shenandoah Mountains, Augusta County, Virginia. The specimen 





was collected in a small marshy area within a forest opening along a small mountain stre 
The dominant plants of the area were sedges (Carex sp and ragwort (Senecio aure 
The complete skeleton of this specimen was deposit n the Food Habits Laboratory 
collection at the Patuxent Research Refuge, Bowie, Maryland.—Rosert E. Srewar 


Fish and Wildlife Service, Bowie, Maryland. 


CATERPILLARS AS FOOD OF THE GRAY SQUIRRI 


No mammals are more profligate feeders than tree s yuirre ls, these animals disdaining 
few items for their dietary. Their fondness for insects has occasionally been mentioned 
but speciht accounts are scarce 


On June 13, 1937, | watched at rather close range, two gray squirrels, Sciurus « 





leucot chipping the loose bark from a large white oak in an industrious search for larg 
gray geometrid caterpillars which they were eating in some numbers and with evident 
relist The ground below the oaks was covered with chips of bark, some of them about 
two inches in diameter, that were loosened or torn from the tree 


On May 30, 1942, I again had the opportunity of watching a gray squirrel tearing 


| é av 
the loose bark of hickory, Carya ovata, exposing geometrid caterpillars. The squirrel was 
making a successful search among the lower branches of the tree, finding and eating moré 
than a dozen of thes caterpillars while I watched it When the squirrel finally took alarn 


I collected several of the caterpillars. I am indebted to Dr. W. T. M. Forbes of Corne 
University for determining them as the Halfwing Geometer, Phigalia titea—W. J. Ham 


roN, Jr., Cornell Universit Ithaca, New Yori 
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REVIEWS 
Bole, B. Patterson, Jr., and Moulthrop, Philip N. Tue Onto Recent Mamma COLLec- 
1oN IN THE CLEVELAND MUSEUM OF NaTuRAL History. Sci Publs. Cleveland Mus. Nat. 
His ol. 5, no. 6, pp. 83-181 September 11, 1942 Sixty-four species of Recent (in the 
geological sense) mamm ils from Ohio are re corded and if subspecies as well as species be 
-ockoned there are 75 kinds. Seven other species, rice rat, river otter, wolverine, coyote, 
nx bobcat and mountain lion are m¢ ntioned but not formally listed Introduced kinds 
nelude 1 ar the ferr« house cat Norway rat black 1 2 subspe cies of the house mouse 
1 tl Ord kangar rat The ring tailed cat Bassarisc astutus is recorded and the 
hors “feel that a form [of it occurred very sparingly until about 1875.”’ Eleven 
wn s. unless otherwise noted, applicable to mammals of Ohio, are proposed as follows 
Sorer cinereus ohionensis, Cryptotis parva elasson, Blarina hrevicauda kirtlandi, B. 6. 
h } Nortl Carolina B.b hoope ri Vermont Tamias striatus rufesce ns, 7 - ohio 
y Synaptomys coopert sat iratus, Microtus ochrogaster ohionensis, Zapus hudsonius 
vs. and Z. h. rafinesque The subspecific nam«¢ Zapus hudsonius hardyi Batchelder 
ng f use is revived and a few new combinations appear, as for example Microtus ochro 
gaster minor (Merriam \ revised classification for all of the kinds of the ochrogaster 
group of Microtus and for the races of Blarina brevicauda, several kinds of which do not 
cur in Ohio, is included 
‘It is significant that the 2 commonest species of Ohio mice, the meadow vole [Microtus 
nnsylvanu and the deer mouse, and the commonest shrew, the lake states blarina, are 
he least variable of all Ohio small mammals these three species cover the state at all 
imes in huge, continuous colonies within their respectiv' habitats [exception 1s made for 
he vole in the southeastern counties All the other species of these two groups become 
re or absent in certain parts of the state during their cyclical minima, and their populations 
econ seontinuous. In the rare! forms, the species never attain general distribution 
( ring their maximum populations, a1 d many of these occur in isolated colonies, some 
mes widely sep rated it 1s these rare! forms ths show the greatest taxonomic vari 
le ’ 
Subst ‘al evidence is presented to show that chipmunks of the genus Tamias have 2 
molts instead of only one as the last reviser of the genus thought 
lhe above samples of the paper’s content sho that it contains information of application 
n area much more extensive than Ohio itself 
rhe eleven new names listed above ar the result of the authors’ attempt & make a careful 
syste ppraisal of their materials from Ohi \ few kinds were not thus critically 
studi for examp! Veph but ‘““The writers, face 1 with the prospect of early call to 
t serv therefore hasten to summariz¢ the results of 10 years of research, incom 
ce! n species as these may be.”’ This stateme! pt rhaps serves to explain the 
ble of contents, any distribution map, or a summation of the results of systema 
s Regardless of these omissions, mamn ilogists will be grate! 11 to the authors for 
I published, and thus n ide availabl thers. the results of their studies at 
s Other zoologists also contemplating joining th srmed forces might serve science 
Jllowing the example of Bole and Moulthrop in putting manuscripts of thei find 
g e hands of the pr ter before leaving ! r mill rv service | RayMonD HAL! 
Troughton, Ellis. FURRED ANIMALS O! AUSTRAI Angus and Robertson Ltd Sydney, 
v 274. 25 colored plates, 5 vo cloth (14 shillings, 6 pene 1941 Chis book, by a 
ighly competent mammalogist, fills a re il need because previous works of comprehen 
sive scope on the mammals of Australia, notably Ge ild’s handsome volumes, ar‘ unavailable 
I rage layman and to many zoologists as well [roughton’s book lists each species, 
u s its distributi presents ¢ nontechni¢ mparative description, al records distine 
th noteworthy attributes The twenty-five colored plates average about 
7 fig per plate and are spaced so tha illustrations of nea | subgeneric t 1s are in the 
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signature of correspondiny lhe artist, Neville W. Cayl the pressman and al her 
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Bretscnowsky, F., and H. N. Green 2 aminoflourene as growth inhibitor for bacter 
nd rats. Nature, London, vol. 149, no. 3784, pp. 526-527, illus. May 9, 1942 
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Dart, Ftoyp 8., W. H. Sepreiy, and R. D. Litire. Prevention by cystine or methionin 
of hemorrhage and necrosis of the liver in rats. Proc. Soc. Exper. Biol 
Med., Utica, vol. 50, no. 1, pp. 1-5. May, 1942 

DaLQuEest, WALTER W \ new pocket gopher from southeastern Washington. Murrelet 
Seattle, vol. 23, no. 1, pp.3-4. May 14,1942. (New: Thomomys talpoides aequal 
idens 


in 


DaLquest, WALTER W., and Victor B. ScHEeFrrerR 


Three new pocket gophers (ger 
Thomomys) from western Washington Proc. Biol. Soc. Washington, vol. 55 
pp. 95-98 August 13, 1942 New: Thomomys talpoides tumuli, T. t 
T. t. glacial 

DAVENPORT, CHARLES BENEDICT Post-natal 


pugetens 


development of the head Proc. Amer 
Philos Soc., Philadel phi: , vol. 83, no. 1, pp. 1-215, 170 figs., 6 pls 
1940 Man 

Deason, H. J Notes on the biology of the whale Biology 
Chicago, vol. 5, no. 2, pp. 14-15. April, 1942 

DEGERBGL, Maanus. The field mouse of 


July 20 
Briefs, Denoyer-Geppert ‘ 


Iceland, its systematic position (Apoden 
sylvaticus grandiculus subsp. nov.) and biology The Zoology of Iceland, Cop 
hagen, vol. 4, pt. 76, appendix, pp. 39-51. March 1, 1939. (New: Apoden 
sylvaticus grandiculus 

Devor, ALAN. The world of a chipmunk. Audubon Mag., New York, vol. 44, no. 4, py 
206-212, illus. July-August, 1942 Tamias, with photos of 7. striatus ar 
Citellus lateralis 


Dice, Lege R. Ecological distribution of Peromyscus and Neotoma in parts of souther 
New Mexico Ecology, srooklyn, vol. 23, no. 2, pp. 199-208, fig. 1 April, 1942 


Variation in the deer-mouse (Peromyscus maniculatus) of the Bad Lands ar 
Black Hills of South Dakota and Wyoming Contrib. Lab. Vertebrate Genet 
Univ. Michigan, Ann Arbor, no. 19, 10 pp., 1 map. May, 1942 

Dikmans, G. New host-parasite records. Proc. Helminthol 


Soc. Washington, vol. 9 
no.2,p.65. July, 1942. (Helminths from Bos, Ovis canadensis, and Oream 
A new nematode, Skrjabinema parva (Nematoda: Oxyuroidea) from deer Pre 
Helminthol. Soc. Washington, vol. 9, no. 2, pp 66-68, fig. 1 July, 1942 
Dotitman, Guy. Obituary. Major P. H. G. Powell-Cotton. Jour. Soc. Preserv 


Fauna Empire, Hertford, n. s., pt. 40, pp. 9-12, 1 pl August, 1940. 


DONNELLY, G. L Permanent devocalization of dogs by removal of both the true and the 
false voeal cords Proc. Soc. Exper. Biol. and Med., Utica, vol. 50, n 
79-80. May, 1942 

Dow t0BERT S. The evolution and anatomy of the cerebellum 3iol. Rev. Cambridg 
Philos. Soc. London, vol. 17, no. 3, pp. 179-220, figs. 12. July, 1942 

DUFRESNE, FRANK. Mammals and birds of Alask: U.S. Dept. Interior, Fish and Wild 
life Service, Circular no. 3, pp. 37, figs. 35. 1942 Accounts of important game 


and fur-bearing animals, with distribution maps and measurements of some 
record game trophies 


L. ¢ and Ernst Caspari. Close linkage between mutations with similar 


effects 

Proc. Nat. Acad. Sci., Washington, D. C., vol. 28, no. 5, pp. 205-210. Mav. 1942 
Tail length in house mice 

Dunn, L. C., and 8. GLuEcKSOHN-SCHOENHEIMER. Stub, a new mutation in the mouse 
with marked effects on the spinal colum: Jour. Heredity, Washington, D. ¢ 
vol. 33, no. 6, pp 235-239, figs. 13-15 June, 1942 

EIsELEY, LOREN ( Post-glacial climatic amelioration and the extinction of Bison tayli 
Science, Lancaster, n.s., vol. 95, no. 2478, pp. 646-647 June 26, 1942 

ELTON, CHARLES, and Mary NicHo.son. Fluctuations in numbers of the muskrat (Ond: 
zibethica) in Canada. Jour. Anim. Ecol., London, vol. 11, no. 1, pp. 86-12 


May, 1942 
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he Maryland muskrat. Science, 


Lancaster, n.s., vol. 95, no. 2467, pp 382-383 April 10, 1942 
FERNANDO. Distribution géographique de éléphants d’Afrique. Comptes 
tendus, 12th Internat. Congr. Zool. 1935, Lisboa, vol. 2, pp. 1191-1202, 1 fig. 
1936-37 
R, ( An hermaphrodite tiger. Jour. Bombay Nat. Hist. Soc., vol. 43, no. 1, p. 99 
April, 1942 
MAN, NORMAN | and A. E. ScHEecTet Ing lu specificity of dog serum and 
plasm Science, Lancaster, n. s., vol. 96,1 2480, p. 39. July 10, 1942 
\ R.B. The distribution of Orchopeas wickhar Baker) (Siphonaptera), in rela 
tion to its host, the American grey squirrel Entomol. Monthly Mag., London 
vol. 77, pp. 82-89. 1941 
MAN, RicHarpD B. Life in the desert t night Nature Notes, Peoria, vol. 9, nos. 
3-4, pp. 33-37 March-April, 1942 
NEI ERNEST D Nerve terminals associated with the knee jomnto the mouse Anat. 
Record, Philadelphia, vol. 83, no. 3, pp. 401-419, pl 3 July 25, 1942 
ARDNER, W. | ind EpGar ALLEN. Effects of hypophysectomy at mid-pregnancy in the 
moust Anat. Record, Philadelphi vol. 83, no. 1, pp. 75-97, charts 2, pls. 3 
May 25, 1942 
C. Lew! Fossil Mammalia from the Almy formation in western Wyoming. Jour 
Washington Acad. Sci., vol. 32, no. 7, pp. 217-220, figs. 2. July 15,1942. (New 
Ple a lap rubey Phenacodus almien 
Owen 8S. The graying of hair. Science, Lancaster, n.s ol. 95, no 2475, p. 576 
June 5, 1942 
I N., and A. ALLEY A method of me iring bone growth in the skul Anat 
Record, Philadelphia, vol. 53, no. 3, pp. 381-387, figs. 5. July 25, 1942 
ZENER, W. (¢ White-tailed deer. Efficienc) ninety-eight deer traps on the Federal 
Aransas Refuge. Texas Game, Fish and Oyster Comm., Quart. Prog. Rept 
Austin, Oct-Dec. 1941, pp. 6-7. 1941 
DMAN, E. A A new white-footed mouse from Mexico Proc. Biol. Soc. Washington, 
vol 55, pp 157-158 October 17, 1942 New: Perom yscus le ucopus incensus 
DNIGHT, CLARENCE J., and E. J. KoOESTNER Vinter home ranges of some small Illinois 


mammals. Jour. Tennessee Acad. S« Nashville, vol. 17, ne pp. 276-279, 
fig. 1 July, 1942 

wIN, GeorGE G. The taming of a shrew. Nat. Hist., New York, vol. 49, no. 5, pp 
282-285, illus. May, 1942 Crypto parva from Westbrook, Connecticut 
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- —— Mammals of Honduras. Bull. American Mus. Nat. Hist., New York. vol 79, 
art. 2, pp. 107-195. May 29, 1942. 

Gorpon, Seton. Wild life in the Western Highlands. Nature, London, vol. 150. no 
3792, pp. 12-13. July 4, 1942 Foxes and wild cats increasing in absence 
hunters and gamekeepers under wartime conditions 

GoweEN, Joun W. On the sex ratio in cattle. Jour. Heredity, Washington, D. C.., vol. 33 
no. 8, pp. 299-301, fig. 10 August, 1942 

GRAFFLIN, ALLAN L. The storage and distribution of iron-containing pigment and the 
problem of segmental differentiation in the proximal tubule of the rat nephr 
Amer. Jour. Anat., Philadelphia, vol. 70, no. 3, pp. 399-425, 3 pls. May 15, 1942 
Histological observations upon the porphyrin-excreting Harderian gland of the 
albino rat Amer. Jour. Anat., Philadelphia, vol. 71, no. 1, pp. 43-64, figs. § 
July 15, 1942 

, and FE. M. K. Getuinae. Observations upon the structure of the thyroid glar 
whales. Anat. Record, Philadelphia, vol. 83, no. 3, pp. 367-379, fig. 1, pls 
July 25, 1942 
GREENE, R. R., M. W. Burritu, and A. C. Ivy The effects of postnatal androgenic treat 








ment in the female rat. Anat. Record, Philadelphia, vol. 83, no. 1, pp. 19-29 
pls. 2. May 25, 1942 

GReEEP, Roy Orval Two hermaphroditic rats Anat. Record, Philadelphia, vol. 83, 1 
1, pp. 121-128, pls.2. May 25, 1932 

Greoory, Joserpu TRACY Pliocene vertebrates from Big Spring Canyon, South Dal 
Univ. California Publ., Bull. Dept. Geol. Sci., Berkeley, vol. 26. no. 4. pp. 307 
146, pls. 49-51, 54 figs July 31, 1942 New: Martes campestr 

GRESHAM, Bur’ Sleep) calliope Canadian Nature Toronto, vol. 2, no. 3, pp. 22-2 
illus May-June, 1940 Varmota caligata 
Red nosed rt iscal ( inadian N ture Toront vol. 3, no. 3 p 9] il ] M 
June, 194! Columbian ground squirre 

GRIFFITH, JOHN Q., and Epmonp J. Farris (editors The rat in laboratory investig 
J. B. Lippincott Co., Philadelphia, pp. xiv 188, ] 1, figs. 177 19 M 
ology, teeth, growth, metabolism, behavior, use of rats in biologic assa 
mones, blood groups. and other topics discussed bv 30 different aut! 

(GRUENWALD, Pere The development of the s« cord n tne gz ynads of m I na 
mal Amer. Jou Anat., Philadelpl vol. 70,1 3, pp. 359-389, 47 M 
15, 1942 

GuEsT, PEAR *€ Ah-Mi Canadian Nature, Toronto, \ $f. no. 2, pp. 52-5 
March-April, 1942 ( 

( NTHER, (AR | M Ne par t mite I Ne (y ne Acarin . 
Proc. Linnean § Ne South Walk Sydne 67, pt 1-2, 1 299-30 
pp. 87-89, fig May 15. 1942. (¢ » buloloes , , 
on Rat bre ’ 

( ALEX DI Fr W i BENED Gut P 
phorylative glycogeno nd ecaleifi ( ilage Science, Lar 
n vol. 95, no. 2470, pp. 461-462. M 1942 

Hat Henry ( The white-tailed deer a its management in the Edwards Plat 
Texas Game, Fish and Oyster Comm., Quart. Prog. Rept Austin, Oct.—De 
1941, pp. 9-11. 1941 

Hat Kk. RAYMOND Gestation period in the fisher with recommendations for the anim 
protection in Californi California Fish and Game, San Francisco, vol. 28, n 
3, pp. 143-147. July, 1942. 
A new race of wood rat (Neotoma lepida Univ. California Publ. Zool., Berke 
ley, vol. 46, no. 5. pp. 369-370 July 3, 1942 New: Neotoma le pida gi nnel 

Harpy, Ros Three new rodents from southern Utah. Proc. Biol. Soc. Washington, vo 
55, pp. 87-92. June 25, 1942 New: Tamiasciurus fremonti diziensis, Dipodomy 


microps woodburyi, D. ordii panguitchens 
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Hat TuHora M. Puirr, and Jonn I. Harpy. Types of fur fibers. Jour. Heredity, Wash 
ngton, D. C., vol. 33, no. 5, pp. 191-199, figs. 11-15. May, 1942 
H Norris W. Meaningin pictures. Series pictures. Nature Mag., Washington 
D. ¢ 55. no. 5, pp 226-227, illus May, 1942 (Photos of beaver work 
Cart G. The physiology of ovulation. Trans. New York Acad. Sci., ser. 2, 
. 2 8S, pp 126-128 June 1939 
ArnnoLp QO. Life history studies of the cottontail rabbit in southwestern Michi 
rar Amer. Midlar Nat., Notre Dame, vol. 28, no. 1, pp. 204-244, figs. 20 
Ju 1942 
Home range of the cottontail rabbit Ecology, Lancaster, vol. 23, no 3, pp 
355-367, figs. 6. July, 1942 
{ An nd R. H. Rigpon A statistical study of the number of white blood cells 
n the blood of the rabbit Anat. Record, Philadelphia, vol. 83, no. 4, pp. 587 
94 August 25, 1942 
i A. H Allometrie growth: the ontogenetic and phylogenetic significance of dif 
ferential rates of growth. Growth, Third Growth Symposium, 1941, Menasl 
vol. 5, py 113-145, figs. 4 194] 
| W EF Renal hyperlipen ir Science, Lancaster, n.s ol. 96, mn 
2485, pp. 163-164, figs. 2 August 14, 1942 
| » CLAUDE W Pleistocene mammal Kans State Gee Su Kansas 
Bull. 41, 1942 Repo Studies, pt. 6, pp. 261-269, pl. 1 August 3, 1942 New 
H Fy K ( Pleistocene str fic t Sandia ( e. New Mexic« Proc. Stl 
An ~F Cong Washir dD. 2 15-48 1942 
P r MARI Mor The s M t leer Part 2 Conserv 
Voluntee S+ Pp ‘ 1 7 9 8-64. fig §. June, 1942 
i J ERI Che large I N I New ¥ 1. 49, no. 5, p. 285, illus 
M 94? Blue whale. 22 SU 25 yeal 100 ft 12 
ae 
Ral mmer N Hi N . 0. ne l. p. 27. illu June 
42 Mar rabt 
Scientific result the Verr Lar K | Expeditior Larger mammals 
of Bechuanaland Protectorate Bu Am« Mi Nat. Hist., New York, vol 
79 pp. 367-390, | 16-45 I J 7, 1942 
A me b of the Rhinolopl philippine group from Mount Ruwenzori, 
Afr Amer. Mus. Novitates, New York. 1 1180, p. 2, fig. 1. July 28, 1942 
Ni Rhinolophu nz 
V. C. Osman he slender lori he Hor Plains, Ceylon, Loris tardigradu 
boid subsp. no Jour. Bomb Nat. Hist. Soc., vol. 43, no. 1, pp 
73-78, pl. 1. April, 1942 New: J t gra nycticebordes 
| MMI | The water shrew (Sorex pa t of the southern Allegheny Moun 
tair Occas. Papers Univ. Michigan Mus. Zool Ann Arbor, no. 463, pp. 4 
Septem be 15, 1942 New: Sorex pal t punctulatus 
| Ww. W The age of Homo sapien Scientific Monthly, Lancaster, vol. 54, no. 6 
vhole no. 32 pp. 552-556. June, 1942 Since middle Pleistocene, at least 
How PauL GrRiswoLp. Strangers in our midst. Quietly and unobtrusively, a surpris 
ing number of forms of animal life h been extending their ranges into Con 


necticut Animal Kinge 
$+, 1942 
R., and Victor Priest 
Washington, D. ¢ 
Byron O Heredity a 
Ortl 


(Opossum first 


vol 


HI 


360. June, 1942 


iodonties and Oral Surgery, 


lom, New York, vol. 45, 1, pp. 84-90, illus. August 


noted in Connecticut in 1924 


no 


RAK An aberrent ratio in Peromyscus Jour. Heredity, 

33, no. 8, pp. 289-291 August, 1942 

factor in cranial and facial development Amer. Jour 
St. Louis, vol. 28, no. 6, Orthodontics, pp. 357 
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Hume, Epcar Erskin1 Ornithologists of the United States Army Medical Corps. Johns 
Hopkins Press, Baltimore, pp. xxv + 583, figs. 109. 1942. (Of special interest 
to mammalogists: biographies of Bendire, Cooper, Coues, Crawford, Dutcher. 
J. F. and W. A. Hammond, Heermann, Henry, Kennerly, Mearns, Merrill. Potts 
Prentiss, Shufeldt, Suckley, Vollum, Woodhouse, Xantus, Yarrow 





Irvine, J. T. Enamel organ of the rat’s incisor tooth in vitamin E deficiency Nature, 
London, vol. 150, no. 3795, pp. 122-123, figs. A-E. July 25, 1942 

IrurBE, JUAN. Biologia de la llanura venezolan Proc. 8th Amer. Sci. Congr., W 
ton, D. C., vol. 3, pp. 65-82. August 3, 1942 Mammals, pp. 72-73 
and P GALLO Investig iciones experiment iles acerca de la rabia paralitic L er 
Venezuela y su trasmisién por los murciélagos hematéfagos Proc. 8th Amer 
Sci. Congr., Washington, D. C., vol. 3, pp. 431-443 August 3, 1942 

JANSEN, GISELA R Notas sébre 0 comportamento do ‘‘ Trypanosoma equinum”’ em ani 
mais de laboratério. Rev. Brasileira Biol., Rio de Janeiro, vol. 2, no. 2, py 
247-253, figs. 3. June, 1942 

JONI Myrna I und M.O.No.an. Studies on oxyuriasis XXVI Resistance of wl 
rat on a vitamin A-deficient diet t » experiment 1 infection with Enterob 
vermicularis Proce Helminthol] Soe Washington, vol. 9. no. 2 pp. 63-65 


July, 1942. 

Just, THropor. Marcus Ward Lyon, J1 1875-1942 Obituary] Amer. Midland N 
Notre Dame, vol. 27, no. 3, pp. iii-xv, photo. May (July), 1942. Complet 
bibliography 


Kaup, F. H Frozen storage for fur farn American Fur Breeder, Duluth, vol. 15,1 
2, pp. 8-11 August, 1942 
Kautro, THELMA Visiting Bruin in midwinte1 ‘‘Shooting’’ a bear in the north woods 


‘ 


Conservation Volunteer, St. Paul, vol. 4, no. 21, pp. 69-70, illus. June, 1942 


Ket_occ, Remineron. Tertiary, Quaternary, and Recent marine mammals of Sout! 

America and the West Indie Proc. 8th Amer. S Congr., Washington, D. ¢ 
3, pp. 445-473 August 3, 1942 

Ketitoac, W. H. White-tailed deer. Trapping techniques, ecological and life hist 
note Texas Game, Fish and Oyster Comm., Quart. Prog. Rept., Austin, O 
Dec. 1941, pp. 2-6 1941 

KIRSCHBAUM, ARTHUR Review of] The rat in laboratory investigation, by a staff of 3 
contributors, edited by John Q. Griffith, Jr. and Edmond J. Farris Anat. Rec 
ord, Philadelphi vol. 83, no. 4, pp. 595-596 August 25, 1942 

Kiet, Fetrx. Orphan bear cubs. Conservation Volunteer, St. Paul, vol. 4, no. 21, p. 38 


June 1942 


KoEs1 rR, E. J Distribution of Sorex cinere cinereus in Illinoi Amer. Midland N 
otre Dame 27,1 pp. 610-612, f M Jul 1942 
\ method of collecting ba Jour. Tennessee Ac Sci., Nashvi 
p. 30 July 1942 Le rapped in fres} ! f 
Ke I GABOR \ Uber die init i Re ions ler Kleinnagetiere (1 f 
Comptes Rendus, 12 Interr Con Zo 19 Lisboa, \ 2, pp. 799-82 
12 hg 1936-37 
KRU HAN Der Gran Chaco als tiergeographisches Problem. Comptes Rendus, 12t 
Intern Congr. Zool. 1935, Lisboa, vol. 2, pp. 1229-1236, 1 fig. 1936-37 
LAD HARR J Genetics prove fallacy of N« rwegian platin iOX ClalIms (mel! 
Breeder, Duluth, v 14, no. 12, pp. 14, 16, 17, 25, figs.2. June, 1942 
LANSING, WINIFRED, and J. M. Wor) Changes in the fibrillar tissue of the anterior pitu 
tary of the rat associated with advancing ag: Anat. Record, Philadelp! 
83, no. 3, pp. 355-365, pls. 2 July 25, 1942 
LBA} L. $8. B. The Naivasha fossil skull and skeleto Jour. | Africa Nat. Hist 
soc Nairobi, v« 16, no 1-5 (73-74). pp 169-177, pls. 57-59 June 1942 


Human 
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Fossil Suidae from Oldoway. Jour. E. Africa Nat. Hist. Soc., Nairobi, vol. 16, 
nos. 4-5 (73-74), pp. 178-196, figs. 2, pls. 60-62. June 1942. (New: Mesochoerus 
olduvaiensis. Afrochoc rus, A. nicoli, Phacochoerus complectide ns 

LeEATHEM, JAMES H. Effect of testosterone propionate on spermatogenesis in hypophysec- 
tomized rats following the injection of gonadotropins. Anat. Record, Philadel 
phia, vol. 83, no. 4, pp. 579-585, pl. 1. August 25, 1942 

Luister, CLAUDE W. Zoobabies. This spring’s list of new arrivals is the largest in several 
vears, and it includes a number of rarities Animal Kingdom, New York, vol 
45, no. 3, pp. 59-61, illus. May-June, 1942. (Photographs of young red foxes, 
raccoons, klipspringer, and reindeer 

teview of] All about elephants, by Dorothy Lee Edwards. Animal Kingdom, 

New York, vol. 45, p. 80. May-June, 1942 

Lewis, F. Notes on Australian seals. Victorian Nat., Melbourne, vol. 59, no. 2, pp. 24 
26. June, 1942 

Luoyp, FREEMAN. Working dogs of the world. With paintings by Edward Herbert Miner 
Nat. Geogr. Mag., Washington, D. C., vol. 80, no. 6, pp. 775-806, illus. Decem 
ber, 1941 

LorBerG, Lita, and Davip Matcotmson. Sierra outpost. Dunn, Sloan and Pearce, New 
York, 25: 
observed during 9 years continuous residence at Florence Lake in the high Sierra 
Nevada 

UKASHKIN, ANATOLY S. The tarbagan or the Transbaikalian marmot as a carrier of 





pp. 1941. (First-hand accounts of coyotes and other wild animals 


plague Comptes Rendus, 12th Internat. Congr. Zool. 1935, Lisboa, sect. 10, 
pp. 2097-2111 1937 
The tarbagan or the Transbaikalian marmot and its economic value. Comptes 


Rendus, 12th Internat. Congr. Zool. 1935, Lisboa, sect. 10, pp. 2233-2293, figs. 5, 
PI g 


pls. 95-97. 1937 
I R. 5S Review of] Man and the vertebrates, by Alfred Sherwood Romer, Univ 
Chieago Press, 1941 Amer. Jour. Sci., New Haven, vol. 240, no. 5, pp. 381 


382. May, 1942 


Marci Warp, JR Additions to the Mammals of Indiana Amer. Midland Nat 
Notre Dame, vol. 27, no. 3, pp. 790-791. May (July), 1942 
MacDona.p, A. St. JoHN A coin lodged in a tiger’s palate Jour. Bombay Nat. Hist 
Soc., vol 43, no. 1, p. 100. April, 1942 
MacNamara, L.G. Five year game management report. The deer problem. New Jersey 


Fish and Game Comm., Trenton, pp. 1-107. illus. 1940 


ManHoney, JoHN JoserpH. Genetic and hormonal determination of prostate development 
in the female rat. Jour. Exper. Zool., Philadelphia, vol. 90, no. 3, pp. 413-439, 
figs. 7, pl. 1. August 5, 1942 


Markiey, Merte H. The breeding habits of marten Amer. Fur Breeder, Duluth, vol 
14, no. 11, pp. 14-15, illus. May, 1942 
MARSHALL, Jog T., Jr Food and habitat of the spotted owl Condor, Berkeley, vol. 44, 


no. 2, pp. 66-67. March-April, 1942 Food includes Scapanus, Sorex, Myotis, 
Lasiurus, Glaucomys, Peromyscus, Zapus 

MarsHauiL, Witt1AM H. Idaho’s forest trappers. Michigan Forester, Ann Arbor, vol. 23, 
pp. 50-52, 68-69. 1942 

Marruias, K. E. Kurt. Nutria \ profitable fur discovery Amer. Fur Breeder, Du 


luth, vol. 14, no. 1, pp. 18, 20, fig. 1. July, 1941 

McCuureg, H. Evuior1 Effects of storms on wildlife Nature Notes, Peoria, vol. 9, nos. 
3-4, pp. 48-45. March-April, 1942 

McGrew, PautO. Numerous fossils collected by Honduras expedition. Field Mus. News, 
Chicago, vol. 13, no. 6, p.3. June, 1942. (Pliocene and Pleistocene mammals.) 
Field Museum paleontological expedition to Honduras. Science, Lancaster, n.s., 
vol. 96, no. 2482, p. 85. July 24, 1942 Pliocene and Pleistocene mammals 


collected 
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McMitur, Marx. The seal in the circus. Frontiers, Philadelphia, vol. 6, no. 5, pp 
141-142. June, 1942. (California sea lion. 

MELLANBY, KENNETH. Metabolic water and dessication Nature, London, vol. 150. no 
3792, p. 21. July 4, 1942. 

Mippteton, A. D. The control and extermination of wild rabbits. Bureau of Animal 
Population, Oxford University, Oxford, England, 27 pp., illus. 1940. 

Miine, W. A. A day’s shooting in the Kalimpong division of Darjeeling district. Jour 
Bengal Nat. Hist. Soc., Darjeeling, vol. 16, no. 4, pp. 110-113. April, 1942 
Pig, muntjac, sambhur.) 

Moore, Car R., and Dororuy Price. Differentiation of embryonic reproductive tissues 
of the rat after transplantation into post-natal hosts. Jour. Exper. Zool., Phila 
delphia, vol. 90, no. 2, pp. 229-265, 3 pls. July 6, 1942. 

Morris, R.C. Widespread rabies among wild dogs on the Billigirirangan Hills (S. Indi: 
Jour. Bombay Nat. Hist. Soc., vol. 43, no. 1, p. 100. April, 1942. 

Morse, Marius. Deer overwinter well. Conservation Volunteer, St. Paul, vol. 4, n 
21, pp. 39-40 June, 1942 
and Paut Hieusy. The status of Minnesota deer. Conservation Voluntee: 
St. Paul, vol. 4, no. 20, pp 13-16 May, 1942 


Morton, C. V., and Ricuarp Evans Scuuttes. Loealidades visitadas y rutas recorrid 
por KE. W. Nelson en el estado de Oaxae Anales Inst. Biol , Univ Nac. Mexi 
Mexico, D. F., vol. 13, no. 1, pp. 47-51, illus. 1942 

Mo M. Zwei neue pleistocene Siugetierskelette in Museum der Kgl. Ung. Geol. Ar 
stalt Féldtani Kézlény (Geol. Mitteil Zeitschr. Ungarischen Geol. Gesel 
Judapest, vol. 68, no 1-6, pp. 103-109, figs. 6 1938 (Pleistocene wolf ar 
goat 

Mumrorp, Epwarp P. Native rats and the plague in the Pacific. Amer. Scientist, Ne 
Haven, vol. 30, no. 3, pp. 212-217. July, 1942 

Muncu, WILuiaAM | Cats, good and bad. Conservation Volunteer, St. Paul, vol. 4,1 
21, pp. 51-53. June, 1942 

Mvurpockx, CAROLYNE SHELDON. Wauh Peh Sous. Canadian Nature, Toronto, vol. 2, n 
5, pp. 26-27, illu November-—December, 1940 Zapus, Napaeozapu 

NICH J.S Experiments on developing rats L\ The growth and differentiatior 
eggs and egg-cylinders when transplanted under the kidney capsule. Jour. E 
per. Zool., Philadelphia, vol. 90, no. 1, pp. 41-64, fig. 1, pls. 3 June 5, 1942 
Experiments on developing rats. III. The induction of artificial pregnan 
Anat. Record, Philadelphia vol. 83, no. 3, pp. 457-470, fig. 1 July 25,° 1942 
and B. V. Hatt Experiments on developing rat Il The development of 
isolated blastomeres and fused eggs Jour. Exper. Zool., Philadelphi vol. YU 
no. 3, pp. 441-459, pl. 1 August 5, 1942 

NicHouson, A. J Comparative weights and measurements of white-tailed deet Texas 
Game, Fish and Ovster Comm Quart Prog. Rept., Austin, Oct.—Dec. 1941 
pp. 7-9. 1941 

NORMA J.R Dr. C. D. Sherborn (Obituary Nature, London, vol. 150, no. 3796, p 
146-147 August 1, 1942 

OEHLER, CHARLES M. Studying mammals asa hobby. Natural History Hobbies, Cincir 
nati Mus. Nat. Hist. Mise. Publ. no. 3, pp. 23-24 April, 1942 

Ouson, Everett CLAIRi The skull of Megalagus turgidus (Cope Amer. Jour. Sci., New 


Haven, vol. 240, no. 7, pp 505-511, figs. 2 July, 1942 
Oscoop, WiILFrrep H Nationalistie zoology Field Mus. News, Chicago, vol. 13, nos. 8- 
9,p.7 August-September, 1942 Accounts of Japanese mammals published 
in Japan in 1938 and 1940 included races from mandated Pacific islands. 
Parratr, Luoyp P. Mountain lion observed near Wawona Tunnel. Yosemite Nat. Notes 


Yosemite, vol. 21, no. 5, p. 48. May, 1942 
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Patcu, CiypEe L A backyard beaver Canadian Field Nat., Ottawa, vol. 56, no. 3, p 
46. March, 1942 
PreIrFER, CARROLL A., and CHartes W. Hooker. Experiments on the source of ovarian 


androgen in the mouse Anat. Record, Philadelphia, vol. 83, no. 4, pp. 543- 
571, pls. 2 August 25, 1942. 
PHLEGER, Frep B., Jr., and W.S. Putnam. Analysis of Merycoidodon skulls. Ame 
Jour. Sci., New Haven, vol. 240, no. 8, pp. 547-566, figs. 5. August, 1942 
PickLEs, W. Animal mortality on three miles of Yorkshire roads. Jour. Anim. Ecol 
London, vol. 11, no. 1, pp. 37-48. May, 1942 
pE Lima, JOAQUIM Les monstres otocéphalien Comptes Rendus, 12th Intern 


Cong. Zool. 1935, Lisboa, vol. 2, pp. 721-736, figs. 2, pls. 38-40. 1936-37. 


Pocock, R. I. The fauna of British India, including Ceylon and Burma. Mammali 


Vol. II. Carnivor continued from Vol. 1), suborders Aeluroidea (part) and 
Arctoide Taylor and Francis, Ltd., London, pp. xii + 503, pls. 12, figs. 115, 
folding map September 15. 1941 New H peste tticollis inornatu ( ”7 
alpinus adust 


The 
of the Bay of Bengal Ann. and Mag. Nat. Hist., London, ser. 11, vol. 9, n 





f some of the forms of sambar (Rusa) occurring to the east 





55, pp. 516-525, fig 2 Jul 1942 
| A Vernon Baile p Se Nature Mag Wasl ington D. ( vol. 35, 1 
6, p. 329. June-July, 1942 

PRESNAI CLIFFORD ( The provincial muskrat project at The Pas, Manitoba, Canad 
U.S. Dept. Interior, Fish and Wildlife Service, Pittman-Robertson Quart 
2, no. 2, pp. 59-63 April, 1942 

Rags. Jor ¢ $1.240.000 fur crop in North Caroli n 1940-1941 North Carolina Wildlife 
Conserv., Raleigh, vol. 6, no. 4, pp. 3-4, 12-13, illus April, 1942 

Raum, GILBER Zoologische Probleme an de idamerikanischen Westkuste besond« 
iiber d Massensterben im Pazifi Comptes Rendus, 12th Internat. Cong 
Z 1935, Lisl ol. 2, pp. 1237-1247. 1936-1937 


A. ] and Per Host Results of the Archbold Expedition No. 45. Mamm 
notes from Highland County, Florid Bu Amer. Mus. Nat. Hist., New Yor 





( 80 ! l, pp. 1-21 Augu 2 42 
Henry C., and Joun Eric Hi Notes on Cercopithecus hamlyni Pocock Amer 

Mus. Novitates, New York, 1 1177, pp. 6, figs. 3 July 27, 1942 Speci 
( opitl lis by grou 

R ALBERT O Water expenditure in Be and Bos indicus cattle in relationt 
daptability to a tropical environment Proc. 8th Amer. Sci. Congr., Washing 

D. ( ol. 3, pp. 115-123, fig August 3, 1942 

| W IE} Structure ind tunction ot the DI n of the ne born beat Ur | 
I Rev. Canadienne Biol., Montr ( is 2, pp. 157-170, figs. 2. Fel 
ruar 1942 

Ria ELMER § Exhibit shows varied anin that inhabited the Bad Lands 25,000,000 
years agi Field Mus. News, Chicago, vol. 13,1 6, pp. 4-5, illus June, 1942 
Preliminary description of two Lower Miocene carnivores Geol. Ser. Field Mus 
Nat. His publ. 520, vol. 8, no. 10, pp. 59-62. June 25,1942. (New: Promari 
P.. olcott Zodiolestes. Z. daimonelixer 

R R, CHARLI The mink (Mustela or Wyoming Wild Life, Cheyenne, vol. 7, no 
6, pp. 5-6, 17, illus. June, 1942 

Ropinson, 8. C. H Measurements of an Indian bison head (Bibos gaurus Jour. Bombay 
Nat. Hist. Soc., vol. 48, no. 1, pp. 100-101 April, 1942 

RODRIGUI ALVAR( Le canal thoracique du chier Comptes Rendus, 12th Internat 
Congr. Zool. 1935, Lisboa, vol 2, pp. 702-712, pls. 35-36. 1936-37 

Row .anps, I. W Collection of eggs from the fallopian tube of the rat Nature, London, 


vol. 150, no. 3800, p. 267, figs. 2. August 29, 1942 
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tusnH, WILLIAM MarRsHALL. Wild animals of the Rockies. Adventures of a forest ranger 
Harper and Brothers, New York, pp. xxiii + 296, illus. 1942. 
Saga of the wild. Fauna, Philadelphia, vol. 4, no. 2, pp. 53-58, illus. June, 
1942. (Elk.) 

Ryseaarp, G. N. A study of the cave bats of Minnesota with especial reference to the 
large brown bat, Eptesicus fuscus fuscus (Beauvois). Amer. Midland Nat., 
Notre Dame, vol. 28, no. 1, pp. 245-267, figs. 8. July, 1942. 

SAEMUNDSSON, BsaRNI. Mammalia. With an appendix on the field mouse by M. Degergl 
The Zoology of Iceland, Copenhagen, vol. 4, pt. 76, pp. 1-52, 1 map. March 
1, 1939 

Santos Junior, Joaquim pos. Un cas d’abouchement du rectum dans le vagin chez une 
porcelette, ‘‘Sus scrofa’ L. Comptes Rendus, 12th Internat. Congr. Zool. 1935 
Lisboa, vol. 2, pp. 715-718, pl. 37 1936-37 

SarnaT, BERNARD G., and Wa.trerR E. Hoox. Effects of hibernation on tooth development 
Anat. Record, Philadelphia, vol. 83, no. 4, pp. 471-493, figs. 4, pl. 1 August 
25, 1942. 

Sartes, E. Duane. The effects of castration upon the reproductive organs of the adult 
male guinea pig. Jour. Exper. Zool. Philadelphia, vol. 90, no. 2, pp. 183-197 
July 6, 1942 


ScHAEFER, HERBERT Fur animal nutrition in 1942 Amer. Fur Breeder, Duluth, vol. 15 
no. 2, pp. 20-24 August, 1942 

Scuwartz, CHartes W. Hunting wildlife with your camera. Popular Photograph 
Chicago, vol. 10, no. 6 pp. 34 35. 88-89, illus June, 1942 (Photographs 


white-footed mouse and opossum 

S{[ctaTer], W. L teview of] Voles, mice and lemmings; problems in population dynamics 
by Charles Elton. Geogr. Jour., London, vol. 99, nos. 5, 6, pp. 280-281. May 
June, 1942 





Serert, Henri C., and Morris SteccerpDA. The size and shape of human head hair al 
its shaft Jour. Heredity, Washington, D. C., vol. 33, no. 8, pp. 302-304, fig 
1] August, 1942 

SuHame., H. Harotp. The subgeneric position of the Lepus californicus group of hares 
Proc. Biol. Soc. Washington, vol. 55, pp. 25-26. May 12, 1942 Belongs it 


Macrotolagu 


A new Myotis from Manchuria. Proc. Biol. Soc. Washington, vol. 55, pp. 103 
104 August 13, 1942 New: Myotis petax loukashkin 
SHortr, T. M Arctic mammals. Canadian Nature, Toronto, vol. 2, no. 5, pp. 10-11 


illus. November-December, 1940 
The polar bear. Canadian Nature, Toront »,"vol 3, no. 2, pp. 46-47, illus. Marcel 
April, 1941 

Simarp, L.-( Le complexe neuro-insulaire du pancréas chez les mammiféres adultes 


Rev. Canadienne Biol., Montréal, vol. 1, no. 1, pp. 2-49, figs. 27. January, 1942 


Smita, Ropert A. Chipmunk nest Nature Mag., Washington, D. C., vol. 35, no. 5, p 
277 May, 1942 

SNELL, Georce D. (editor Jiology of the laboratory mouse. Blakiston Company 
Philadelphia, pp. ix + 497, figs. 172. 1941 Chapter headings as follows: The 


early embryology of the mouse, by George D. Snell. Reproduction, by Georg 
D. Snell. Histology, by Elizabeth Fekete. Spontaneous neoplasms in mice, by 
Arthur M. Cloudman. Gene and chromosome mutations, by George D. Snell 
The genetics of spontaneous tumor formation, by C. C. Little. The genetics of 
tumor transplantation, by C. C. Little. Endocrine secretion and tumor form: 

tion, by George W. Woolley. The milk influence in tumor formation, by John 
J. Bittner Inbred and hybrid animals and their value in research, by W. Law 

son Russell. Parasites, by Walter E. Heston. Infectious diseases of mice, by 


John H. Dinglk Care and recording, by John J. Bittner 
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pp. 4-7. July, 1939 


Nature, London, vol 
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rd, no. 1, 
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Quart 


149, no. 3785, 
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tabbits swallowing their fecal pellets 


ERT, HAROLD silateral hyperthelia in a guinea pig. Anat. Record, Philadelphia, vol 
83, no pp. 317-320, fig. 1. June 25, 1942 

rorp, W. T., R. F. Coitiins, and H.W. Mossman. The thecal gland in the guinea pig 

vary Anat. Record, Philadelphia, vol. 83, no. 2, pp. 193-207, pls. 2. June 

25, 1942 

VENSON-HAMILTON (Col Overgrazing of the veld. Extract from the Warden’s re 
port for 1939 on the Kruger National Park. Jour. Soc. Preservation Fauna 
I mpire Hertford, n.s pt. 40, pp. 15-16 August, 1940 
R.A., and H. F. Gorriz. Fossil vertebrates from the Superjacent deposits near 


Knights Ferry, California 


Berkeley, vol 


26, no. 5, pp. 4 


u argona itus 


(CHESTER A ground sloth in 
pp. 552-553. May 29, 1942 
William War Oreutt (1866 





41. pt. 2, pp 


Car orcutti Merriam was n 
Small carnivores in 
1942 


known primates 


illus. June, 


Le 
1942 


pan 


Lemurs 


Univ. Califor Publ., Bull. Dept. Geol. Sei 


17-472, figs. 8 July 21, 1942 New Otos pe rmoph 

Alaska Science, Lancaster, n.s., vol. 95, no. 2474, 
-1942 Bull. Southern California Acad. Sci., Los 
109-110, photo. May-August, 1942 For whom 
imed 

the zo« San Diego Zoonooz, vol. 15, no. 5, pp. 3 
Diego Zoonooz, vol. 15, no. 6, pp. 5-7, illus. June, 


N¢ LEONELL ( Sex differences ir pigmer! t content of harderian glands of mice 
Proc. Soc. Exper. Biol. and Med.. Utiea, vol. 50, no. 1 pp 123-125 May, 1942 
Man BarBosa, and Artur VIANA FERNANDES techerches comparatives sur 
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Zor 1935 
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pp. 
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vol. 70, no. 3, pp 


MIKscH 


Audubon Mag., New York, vol. 44, no. 3, pp. 146-149, illus 


GUSTAV The trend of wild 
states Conservation Volunteer, St 
Z. M., and M. W. Tatsor. (¢ 


no. 2474, pp. 545-546. May 


DOWNEY ( 


minaire Comptes Rendus, 12th Internat. Congr 


». 675-684 1936-37 


vilderness protection. Sierra Club Bull., San Fran 


1942 


omparison 


22 August 
of lymphoid cells of bone mar 
nd guinea pigs. Amer Anat., Philadel 
May 15, 1942 

Dick Grossenheider’s mammal drawings 
May-June, 1942 
life research. Accomplishments in 10 north central 
Paul, vol 24-27. August, 1942 
Hart Merriam. Science, Lancaster, n.s., 95, 
1942 


bits Jour 


197, 2 pls 


eg illery 


4, no. 23, pp 
vol 


I 
) 


G. H. H tesults of the Archbold Expeditions. No. 46. A new genus and species 
fruit bat, allied to Nyctimene Amer. Mus. Novitates New York, no 1204, 
pp. 2 October 23, 1942 New: Paranyctimene, P. raptor 
Ep rpS. Nature points the way to wartime camouflage. Fauna, Philadelphia, 
1, no. 2, pp. 35-40, illus. June, 1942 Protective coloration 
PERCY Payments for vermin at Woodford in the late 18th century Essex 
Naturalist, vol. 27, pt. 5, pp. 167-168 April-Sept., 1942 
NE, F 3 t Fifth columnists. Science News Letter, Washington, D. ¢ vol, 42, no. 
2, p. 30. July 11, 1942 House rat 
Fron warm climate Science News Letter, Washington D. C., vol. 42, no. 6 
pp. 94-95 August 8, 1942 Polar bears 
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THONE, FRANK Seals in danger. Science News Letter, Washington, D. C., vol. 42.no. 8 
p. 124, illus. August 22,1942. (Pribilof fur seals. 

Travassos, Lavro. Sdbre um interessante trematédeo parasito dos seios maxilares d¢ 
gamba (‘‘Didelphis marsupialis’’). Rev. Brasileira Biol., Rio de Janeiro, vol 
2, no. 2, pp. 213-218, figs. 5. June, 1942. 

TrovucutTon, Exuis. The kangaroo family. Origin and earliest discoveries Australi 
Mus. Mag., Sydney, vol. 8, no. 1, pp. 17-22, illus. July 20, 1942. 

TuRrRILL, W. B. and others. Differences in the systematics of plants and animals and the 
dependences on differences in structure, function, and behaviour in the tw 
groups. Proc. Linnaean Soc. London, 153rd Session (1940-41), pt. 3, pp. 272 

287. August 17, 1942 \ symposium 





Twininc, Howarp. Bringing back the beaver. Sierra Club Bull., San Francisco. v 
27, no. 4, pp. 116-118. August, 1942 
Tyzzer, Ernest Epwarp. A comparative study of grahamellae, haemobartonellae, a1 


eperythrozoa in small mammals. Proc. Amer. Philos. Soc., Philadelphia, 


85, no. 4, pp. 359-398, 24 figs. June 8, 1942 Organisms infecting blo 
Vicrotus, Peromyscus, Pitymys, Cleithryonomy § , Scalopus. Blarina. Se 
and Ph ylloti 

Un er, F. M., C. Corram, and T. E. Ciarx1 Food of snakes of the George Washingt 
National Forest, Virginia. Trans. Fourth N. Amer. Wildlife Conference, Was} 
ington, D. C., 1939, pp. 605-622 Several species of small mammals, includir 
first Virginia record of Parascalops brewer 

VENABLEsS, L.S. V., and P. H. Lesutm The rat and mouse populations of corn ricks. J 
Anim. Ecol., London, vol. 11, no. 1, pp. 44-65 illus May, 1942 

Vicueras, I, Perez. Athesmia parkeri n. sp. (Trematoda, Dicrocoeliidae) parasit 
intestino de Artibeus jamaicensis parvipes (Chiroptera Mem. Soc. Cubar 


Hist. Nat. ‘‘Felipe Poey,’’ Havana, vol. 16, no. 1, pp. 67-69, pl. 7. May, 1942 


Vitta R., Bernardo. Los cuiniquis de Arceli Citellus adocetus arceliae, sub. sp. n¢ 
Anales Inst. Biol., Univ. Nac. Mexico, Mexico D. F., vol. 13, no. 1, pp. 357-368 
figs. 6 1942 Nev Citellus adocetus arceliae 

VosBurGH, FREDERICK G Dogs of duty and devotio1 Nat. Geogr. Mag., Was! 

D. C., vol. 80, no. 6, pp. 769-774, illus. December, 1941 
WapbeE, Dovatas I Fur neglected resource? U.S. Dept. Interior, Fish and Wi 


Service, Pittman-Robertson Quart., vol. 1, no. 2, pp. 120-124 April, 1941 


WAKEFIELD, LAWRENC! ** Acidosis-sterility’’ in male mink American Fur Breed 
Duluth, vol. 15, no. 2, p.16. August, 1942 

WaLuis, GorpON LYNN The vertebrate eye and its adaptive radiatio1 Bull. Cranbr 
Inst. Sci., Bloomfield Hills, no. 19, pp. 785, figs. 197, pl. 1, frontisp August, 194 

WEICHERT, CHARLES K. The experimental control of prolonged pregnancy in the lactatir 
rat by means of estrogen Anat. Record, Philadelphia, vol. 83, no. 1, pp. 1 


pls 2 May 25, 1942 


\ case of parallel embryonic development in the rat and its bearing on the ques 


tion of superfetation. Anat. Record, Philadelphia, vol. 83, no. 4, pp. 511-5 
pl. 1 August 25, 1942 

and A. W. ScuurGast. Variations in size of corpora lutea in the albin« 
under normal and experimental conditions. Anat. Record, Philadelphi 

83, no. 3, pp. 321-334, fig. 1. July 25, 1942 

We tts, A.Q. The susceptibility of voles to human and bovine strains of tubercle b 

sritish Journ. Exper. Pathology, London, vol. 19, pp. 324-328 1938 

, and W.S BROOK! The effect ot vaccination ol guinea pigs with the vole ack 


fast bacillus on subsequent tuberculous infection. British Journ. Exper. Pat! 
ology, London, vol. 21, pp. 104-110. 1940 


WeERNECK, Fasio Leonr. Um novo maléfago do mangusto d4gua. R 


tev. Brasileira Bio 


tio de Janeiro, vol. 2, no. 2, pp. 193-196, figs.4. June, 1942. 
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I Measurements and observations upon the intestine of rats fed unbalanced 
ind supplemented diets Amer. Jour. Anat Philadelphia, vol. 70, no. 3, pp. 
133-451, 1 pl. May 15, 1942. 

An analysis of the relative growth-rates within the incisor tooth of the rat. 

Anat. Record, Philadelphia, vol. 83, no. 4, pp. 495-501, figs. 2 August 25, 1942. 
RD. Large walrus tusk from St. Paul Island, Alaska. Murrelet, Seattle, vol. 
23, no. 1, p. 17 May 14, 1942 Length of 322 inches from socket 
CHARLES R. Marmota monax. Pennsylvania Game News, Harrisburg, vol 
i3, no. 5, p.7, illus. August, 1942 


Geological t 


? + 
> 


. 
ackground of the 


>A 


May 14 


Murrelet, Se 


( 23, no. 1, pp. 3-4 
W. Lan Normal and experimental mamn involution in the mouse as re- 
| ed » the inception and cessation of lact tion Amer. Jour. Anat - Philadel- 
phi 71, no. 1, pp. 1-41, pls. 5. July 15, 1942 
Witiiam A. Survival of spermato in the female reproductive tract of the bat. 
Anat. Record, Philadelphia, vol. 83, no. 2, pp. 299-307, pl. 1 June 25, 1942. 
aRD. The influence of the Grand Coulee development on birds and mammals. 
Northwest Science, Cheney, vol. 16, no. 2 p 


p. 33-35. May, 1942 





1 RicHarp M. SHackeELForD. Chromosomes of the red fox. Proc. Nat. 
Acad. Sci., Washington, D. C., vol. 28, no. 7. pp. 265-268. figs. 5. Julv 15. 1942 
RWIN } Observations on vecto! Chagas’ disease in the United States I 
( or! Bull. Southern Cal I Acad. S Lo vol. 41, pt. 2 
61-69. May-August, 1942 
» A. S. Mr. W. P. Pvyeraft Obitu N ire, London, vol. 149, no. 3786, 
575. M 23, 1942 
I Mule deer fawn in northern Yos« photograpl Sierra Club Bull., 
San Francisco, vol. 27, no. 4, pl. fol ngp.78. August, 1942 
i I Delayed mplantation in the long-tailed weasel (Mustela frenata), the 
— led wease Mustela cicognar nd the marten (Martes americana 
Ar Record, Philadelphi 83, no. 3, pp. 341-353, pls. 2. July 25, 1942 
| | ] stripped land t mI habitat. with spe reference to fur 





nimals Amer. Midland Nat., Notre Dame, vol. 27, no. 3, pp. 613-635, figs 
8. May (July), 1942 
H RD Vernon Orlando 1864-1942 Obituary Science, Lancas 
ter, n.s. vol. 96, no. 2479, pp. 6-7. July 3, 1942 
ERTS. Mice, men, and elephants \ book about the mammals. Harcourt, 
srace and Company, New York, pp. 215, illus. 1942 
Ss Embryology the rhesus monkey Nature, London, vol. 149, no. 3787, 
592. May 30, 1942 Review of Publication no. 538, Carnegie Inst. of Washing- 
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COMMENTS AND NEWS 


CANCELLATION OF ANNUAL MEETING FOR 1943 


In accordance with requests from several federal agencies that national meetings of all 


societies be postponed if possible, the Twenty-fifth Annual Meeting of the Society will not 
be held in 1943, as was announced in number 4 of volume 23 of the Journal of Mammalogy. 
The annual repor* of the Treasurer and of the Corresponding Secretary will appear in the 
May issue of the ‘nal. 


STUDY OF CYCLES 


To stimulate interest in the study of cycles in the fields of natural sciences, the Founda- 
tion for the Study of Cycles proposes to present a medal to the person making the most 
valuable contribution to any line of cyclic research during 1943. Honorable mention for 
outstanding work along such lines in fields other than that of the winner of the medal also 
will be made 

Scientific Societies are asked to appoint advisors to work with the judges—Dr. C. C. Ab- 
bott, Smithsonian Institution; Professor W. Edwards, McGill University; Professor W. 
Mitchell, Columbia University; Dr. H. E. Anthony, American Museum of Natural History; 
and E. Huntington, Yale University. Dr. W. H. Burt, Ann Arbor, Michigan, has been 
appointed Advisor for the American Society of Mammalogists. Those conducting research 
in mammalian cycles are urged to contact Dr. Burt 


ACTUAL DATES OF PUBLICATION 


Due to circumstances beyond our control, the JouRNAL OF MAMMALOGY may not appear 
on schedule. The publication dates for volume 23 were 
Number 1 (February) February 16, 1942 
Number 2 (May June 3, 1942 
Number 3 (August August 13, 1942 
Number 4 (November December 30, 1942 


These dates supersede those appearing in vol 





